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PROCEEDINGS OF THE FOURTH ANNUAL 
CONFERENCE HELD AT TOCKLAI 
EXPERIMENTAL STATION 


FIRST SESSION, 15th February, 1910, at 9=30 a.m. 

Addreiis hy the Chairman 

In opening- this T'mirth Annual Conference I should like to say how 
,£>lad 1 am to welcome you as deleft:ates. Tt will he your duty to jud^e 
the progress which has been made during the i>ast year, in the work of 
the l)ei)attment. You will i)rol)al>ly he most interested in the held work, 
which you will have the opi>ortunity of inspecting during this afternoon 
and to-morrow afternoon in company with ^Ir. Coo])er, 

Tt gives me i^articidar pleasure to he al)le to welcome once again 
Mr. Lagden, the Cliairman of the Indian Tea Association, Calcutta. We 
are very fortunate in having him with us for this Conference in view 
of the fact that he is so busy at the present time with the atYairs of the 
tea industry. He has, I know, several matters of im|>ortance to discuss 
during this Conference. 

The i)rogrammc of the Conference will he mucli the same as in 
previous years. W’e shall meet here in the mornings at 0-30 a.m. to 
listen to viu'ious ( )fficers speaking on subjects connected with their recent 
work, and to consider the ciuestions sent in by the various districts. In 
the afternoons you will have the opportunity of visiting Horhhetta and 
of discussing any matters of particular interest to yourselves with the 
officers concerned in their own laboratories. No formal arrangements 
have been made for the evenings. I am sure that all Officers will be 
pleased to welcome you in their own bungalows and to continue any 
discussions in, which you are interested. 

This year we have not received as many questions from the districts 
as in previous years, and this, I think, may be due to a certain amount of 
misunderstanding of remarks made at last year’s Conference. It was not 
my intention to limit the number of questions but to confine them to 
matters of general interest affecting districts as a whole rather than 
individttal gardens. Many que.stions received in previous years could 
easily have l)een answered by memoranda to the gardens concerned. What 
we wanted were (]uestions of wider interest and it was for this reason that 
W'e suggested that questions should be put up to the District Associations 
for consideration before being forwarded to Tocklai. There was a 
suggestion put forward that this Department should be left to select 
those questions which it considered of general interest, but I consider 
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tliat you in your districts arc better aide than T am to jud^^e of those 
matters wliicli interest your district as a wliole. 

('I'he Chairman tlien gave the following report of the work of the 
Department for tim past year.) 

In giving you this report of the work of the Station I shall do no 
more than \'ery Iniefly summarise the work since the individual officers 
will be giving during this Conference more detailed accounts of their 
work. 

Prunin^J. h'.xperiments have laen carried out to ascertain what mav 
l)e the effect 111)011 (|uality of dilTereiit degrees of annual cleaning out. In 
i();^8, cleaning (iUt as is ordinarily I'ractised at d'ocklai, that is the removal 
of banjhi and weak shoots <>^il\’, was conijvarcd with more 
Severe cleaning out to the extent of spacing the shoots at a distance 
of 4" ..part. Xo signilicant difference in (piality was found. In a iircvious 
year bushes cleaned out on the 'I'ocklai system were compared with bushes 
cut ac'ross but not cleaned out. The tea from the cleaned out bushes 
was preferred. 'I'his year extreme tyi^es of pruning have lieen compared — 

(/) the removal of banjhis and weak .shoots only (Tocklai) ; 

(//) stick i>runing. 

During the second flush period the average valuations are in favour 
of the bushes from which the banjhi shoots ha\e been removed. 

'Idle stick*] )runed teas throughout the ex|)erinient were never better 
than the tea from the lightly cleaned out bushes. The hxss in crop was 
very great from the stick inuning; for instance up to the end of July the 
d ocklai ]»runing gave 4.04 mds. per acre whilst the stick-pruned crop 
was only 1.27 mds. per acre. 

It is hoped that as a result of these experiments carried out for 
several years the excessive cleaning out of bushes will cease. From the 
experiments it .seems that the removal of banjhi and weak shoots only, is 
necessary to ensure the best croj) and at the same time the best finality 
for the early teas. No signilicant difference was proved between the teas 
made later in the season. 

Pliickin}^. — d'his was a replication of previous years’ experiments to 
ascertain the difference in value of the teas resulting from variation of the 
fineness of iilucking. On the first occasion of manufacture on the i8th 
May the leaf from all types of iilucking, even three and a bud, was small and 
stunted, flood teas w'cre made and well valued at Calcutta. There was 
very little difference in the valuation whatever the style of the plucking. 
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Til this case it seems there was no advantage in maintaining a fine staiuhircl 
of ] ducking whilst this type of leaf was being plucked. vSo soon, however, 
as the leaves began to grow freely and shoots became larger, the teas 
made from less finely iducked leaf received a lower valuation, 'fbus 
in the manufacture on the ist June, a fortnight later than the one above 
mentioned, the medium and coarse plucking gave teas valued at one 
anna and two annas ies])ectively poorer than from the line iducking. 


Taking the values throughout the whide season there is no significant 
dilTereiice between superfine and the fine pluckings, all produced 
significantly better teas than the medium iducking which in turn gave 
significantly better teas than the coarse ])lucking. It is however of 
interest to note that the greater crop obtained by the freer plucking would 
have more than offset the loss in valuation, with the result that the freer 
pluckings would have given a greater monetary return per acre. 


Plucking. 

Coarse 

Medium 

Fine 

Superfine 


Mds. tea per acre 

u’.y 

10.2 

7.8 

7.4 


Average valuation 
19.IQ. 

9 -cS.5 

10- 8.6 

11— 7.9 
11—9.4 


This experiment was carried out on a dark-leated tea which gives 
relatively poor (piality and never has much lip. On a liettei jat, ditlercnce.v 
due to plucking might well be more exaggerated, to the advantage of the 
finer plucking. 


The superfine plucking consisted of shoots of one leal .iiid a bud and 
of 2 leaves and a l)ud only. 

The fine i>lucking consisted of 2 leaves and a bud with a small 
percentage of the larger one ami a bud and very few 4 leaves and a bud. 

The medium i)lucking takes everything that is grown in a week down 
to the janam, ami consists of about ^^ 0 % 4 leaves and a bud. It includes 
no shoots of one and a bud. 

The coarse plucking takes nothing liner than 4 leavek and a bud. 

Manuring. — Comparison of teas made by using organic and inorganic 
inanures has been again re])eated and the results obtained confirm all 
jirevious experiments on this subject. No evidence whatsoever has been 
obtained to indicate loss of (|uality due to the use of inorganic manures 
in preference to organic inanures. Valuations of the tea vary in accord- 
ance with the crop except that sulphate of ammonia gives a better tea 
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tliaii iniKlit l)t‘ cxi)cclcd from tlic crop. It i.s not propo.scd to repeat this 
ex[)eriinent. 

Fermentation. —The experiment dealing’ with thickness of spread 
during tea fermentation referred t<> in the Programme of Work for 
^\as not carried out, but it was possible to carry out anotlier ex])eriment 
to ascertain whether the thickness of spreading of small cut leaf, such as 
comes from the C.T.C. machine, would aftect to any extent the rate of 
fermentation b\' restricting access of oxygen. The experiment showed 
lU) signilicaiit ditTeience in rate of oxygen uptake between leaf spread at 
i" and 3" thicknesses respectively. 

A considerable amount of work has been done relating to the 
mechanism of the fermentation process in tea, as a result of which much 
insight has been gained into the nature of the chemical changes involved, 
and we are now in a position of understanding the main reactions of 
fermentation sufficiently well, we hope, to make practical application 
of this knowledge. 

The results of this work, which are of a very technical nature, have 
been published in scientific form in a series of pai»ers in the Ihochemical 
Journal. It would, I think, serve no useful purpose for such papers to 
be published by the Indian Tea .X.ssociation, nor would it be useful for 
me to enter into any deta.iled account of the work now . Dr. Roberts will 
be talking upon this subject during this Conference. I can, however, 
give you a brief summary of some of the more practical points. 

The rate of termeiitation varies for the same bush at different times, 
and varies within the jat from bu.sli to bush, and also for different jats. 
.Some jats, such as for instance .Singlo, have been found to have a shnv 
rate of fermentation as compared with China or Betjan. 

In all our manufacturing experiments that have been carried out 
during the year the jat lactor has proved to be the greatest. Wide varia- 
tions in manufacturing conditions have resulted in little or no change in 
valuation but differences in jat have made a difference of 2d. jicr lb. of 
t( a in axerage valuation, for Rains lea. Second flush teas were not 
examined. 

During withering the cytochrome oxida.se lo.ses activity and con.se- 
(lueiilly a slower rate of fermentation might be exjiected from well 
withered leaf, but. with the increase of withering, the permeability of the 
tissue is increased, and this .seems to offset the loss in en/.ymic activity 
so that fermentation time remains very much the same with different 
degices of withei . At very high withers a faster rate of fermentation 
is just noticeable. 
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Differences in plucking might also be expected to result in differences 
in the time of fermentation, since coarse plucked leaf contains less tannin 
than tile line plucked, but the line ] ducking under the same withering 
conditions becomes more permeable, and again the time of fermentation 
remains much the same for the coarse and line plucking. 

A considerable amount of work extending now over several years has 
been done to ascertain the effect of temperature on fermentation. The 
results so far obtained can, I think, best be summarised that lower 
temperatures increase quality, briskness, and tint of colour, and the higher 
temi)eratures give increased strength and depth of colour of liiiuor. 

One characteristic calls for particular mention: — the depth of the 
colour of the tea liquor is noticeably increased with the higlier temi)erature 
l)ut the tint of the colour also undergoes a change. This can be best 
a])])reciated if the tea has milk added to it. It will then be noticed that 
at tlie lower tem|)eratarcs of fermentalion, except in the case of very slow 
fermenting jats, there is an improved tint with the lower temperature, tlie 
tea having the rosy pink tint which seems to be so much appreciated. 

How th.e different teas are valued deqiends largely upon the tasters 
for some will jirefer the greater liriskness, quality, and tint of colour 
olitained at the lower temjieratures whilst others will value more parti- 
cularly on the strength and depth of colour and will in general prefer a 
somewliat higher temperature. 

It is, however, important to notice that whilst strength of liciuor 
increases as the temperature rises from 6o^l‘. to ; yet at 

qo^F. it is less than at 8o^F. 

An important point that has come out of this investigation is that the 
variation in temiierature has a comparatively small efi'ect U|)on the rate 
of oxygen consumi)tion during fermentation. Some factor other than the 
oxidation of tajnnin must be accountable for the difl'erences found between 
teas fermented at different temiieraturcs. Tannin has the proi)erty 
possessed by a number of other chemical substances of condensing, that 
is to say of the molecules comlnning together, and it is the extent of 
condensation of the tannin molecule that is thought to be responsible for 
many of the tea characteristics. A study of the condensation of imre tea 
tannin is one of the outstanding problems of tea and 1 had hoped that 
it would ))e this problem that would be investigated in the scheme for tea 
investigation that is being carried on in Fhigland. Unfortunately this 
investigation seems to be taking another direction. 

Humidity. — A study of the effect of humidity on fermenting tea could 
not be made as the cabinets for the control of temperature and luunidity, 
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whilst satisfactory for temperature, have not g:ivcn us all the conditions 
we required in rc^^ard to humidity. This work is on our programme for 
the coming year. 

Flavour. — 'I'he work on flavour and aroma has l)een of a theoretical 
and ])relimiuary iiaUire, and as might be expected no ])iTictical results 
have yet been obtained. 

Bacterial infection. — Further work has been carried out in connection 
with the l)acterial infection of leaf while it is on the withering cluing. 
Reference has been made to the infection brought about by borer excreta. 
It has now been shown that the insect responsible is not a liorer but a 
species of termite which spends its life-history inside the s])lit bamboo 
kaniics. It has no direct connection with the earth. There is very little 
indication ot its presence excejit the dro[>pings and it is seen only when 
the kainics are broken. The infection of leaf by the dro])pings in 
relatively small amounts seems to result in giving a coarse character to 
the finished tea with loss of briskness and dcterioratir»n of colour in the 
infused leaf and liciuor. A chemical investigalion has shown that the 
extent of tannin oxidation is much greater tlian under normal conditions. 
vSuch leal needs to be fermented for a shorter time ; for instance, reducing 
the time of lei uKriitation from 3 hours to hours, resulted in a consider- 
able imiirovement in the tea. 

ft is suggested that some form of ceiling cloth under the infested 
bamboo kLUiiivs should lie installed to prevent tlie droppings falling on 
to the leaf spread on the lower withering chung. If iiossible it seems 
advisa})le to avoid the use of bamlmos .and to use wire instcjul. This can 
reduce the infection but the wire must be kept clean. If it is not kept 
clean it becomes coaled witli leaf juice and can imiiart infection to the 
leaf. 


These investigations were also extended to include other forms of 
foreign matter which find their way on to the withered leaf. By passing 
withered leaf through a green leaf sifter prior to rolling, an extraordinary 
aa.-)ortment of material consi.sting of broken and damaged buds which 
frequently become sour; hessian filn*e, termite droppings, ants, and a 
variety of insects, insect wings, larvae, small particles of sand, brick and 
lime, etc., were obtained. As much as one lb. of such foreign matter 
has been extracted from the withered leaf going to a single roller. This 
material is characteri.sed generally by an unpleasant smell. The use of a 
machine as described by Mr. Allan at the Third Annual Conference seems 
fully justified. Clean conditions in the withering space are required. 
It may not be possible to avoid insects, but sand, brick and lime originate 
ill defective floors and iron rust from insufficient painting of tlfC iron 
structure. 
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The teas made at Tocklai are noticeably better in colour and briskness 
than teas generally from the district and it has been difficult to ascribe 
this to any particular cause. The matter therefore was one for investiga- 
tion. It has been found that after rolling, the bacterial infection of H\e 
leaf at Tocklai is usually much less than from estate factories, and that 
the method of rolling exercised considerable control. This has led to an 
investigation with different kinds of rolling, which is being continued. 

Other points on general factory infection are worthy of careful 
attention : — 

(/) The necessity for clean witliering houses. These should be 
cleaned after each day’s manufacture, removing all old leaf 
not only from the chungs but also from the alleyways and 
floors after a bulk has been collected. 

(ii) Krc(iucnt attention to the less olwious jiarts of a roller is 
imi)ortant, as for instance the roller doors. These need to be 
kept thoroughly clean which involves more than just washing. 

In some cases as much as ] lb. of material has been collected 
from a roller door that has not been properly cleaned for a 
week. 

(Hi) It is also imi)ortant to draw attention to the fact that metal 
trolleys do not keep clean automatically Imt need to be 
frequently washed during the time of manufacture. 

Moulds. — The investigation in regard to moulds in finished tea is being 
continued. It is of interest to note that “ga|)ing” the tea for as long is 
T5 minutes at rSo^Tb leaves still a large mould infection in the tea. This 
work is being continued. 

Work has been continued on the control of Red spider. Hr. Connie 
will be dealing with this a little later on and it is unnecessary for me to 
enter into any details now. 

Borers in shade trees have also been receiving our attention and some 
information has been collected during the year. 

The investigation dealing with starch in the tea roots is in progress, 
as is also the e\])crinient on the healing of wounds, also the investigation 
on the nursery di.-ease. These experiments have not yet reached a stage 
for discussion. 

The experiments on Black rot have continued to show the inefficiency 
of a cold weather treatment. 
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The cxperiinciils on Thread hli^^ht arc of interest as indicatinp: fiirtlicr 
lines for investigation. Mr. Tunstall will be speaking on these subjects a 
little later during the Conference. 

Tea Plant. — Various forms of the tea jdant have been recognised and 
arranged in a series wliich shows inipercei)tible gradations from a liglit- 
leafed Assam to a China type. Dr. Wight in Memorandum No. 7, has 
summarised his imi)ressioiis, gained while louring, of the cultural charac- 
teristics of dilTerent types of tea. 


It has already been i)ointed out that there is a consideral)le degree 
of sell-sterility ol the tea i)lant. Varying degrees of compatibility have 
l)cen demonstrated. Artificial pollination has been shown to give a much 
better set of .seed from that olitained under natural conditions. The 
inadecpiate transfer of pollination is supposed to be the exidanation. 

It has been possible to obtain an ap|>ro.\imation for the number of 
clones which niu.st be interplanted in order to produce an average crop of 
seed. Nine elones are considered neces.sary. I'our clones of nnkiioNNii 
])()tentiahty are likely to give a crop half that usually obtained in a large 
mixed i)0[)ulation. 


Immature fruits fall from the trees 
the time of dehiscence of mature seeds, 
fruit fall reaches maximum — 


from the time ol fertilisation to 
Ihere are two period when the 


(0 soon after fertilisation 
(0) in the middle of the season. 

This loss is being further investigated. 

of Ohmff -''''Tf "‘-^■•l-1.0lo,ical dnuaclcs 

of r i r , 0-^' I'ositiuns on tl.c stem 

of tl.e seed bnsl,. 'll,e „erc-e„taKe set of seed is tl,e same for flowers 
111 any jrosition on the axis. i‘owcis 

tl.at "i sinkel-.!’.' ''""over lower than 

l'.Xi,eninents are in proRiess dealiiiK with hotli tlie nnniine ainl 
manuring of tea seed trees. 1 timing and 

niad,^ >-oi>rodm--tion of plants has been 
ade. Hushes vary greatly m the readiness with vvhieli euttings taken 
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from them ])roducc roots. Tliose bushes which root readily have been 
selected and are being furtiier examined. 

1 he teehiii(jue of 'yiid grafting has been greatly improved, for whereas 
the percentage success was al)()ut 12 to 25% it has now been raised 
to 79% and it is hoped to improve upon this result. 

The eftect of removing bud wrapping has been investigated. Shorter 
wrapin'ngs than 21 days seem undesirable with i)Oor stocks but with 
vigorously growing slocks and the scion buds in the desirable stage, a 
shorter period of wrai)])ing may prove desirable. 'I'he height of insertion 
of tile buds upon nursery stock makes no difTerence to the success of the 
graft. 


Tw\i)eriments conducted during the year have shown that the nature 
of the stock considerably innuences the i»ercentage success of the grafts. 
With good stocks the storage of budwood overnight made no difference 
to the success of the grafts Vmt with a poorer stock, storage of the budwood 
was detrimental. The time of day had no influence on the success of the 
graft. The grafts apiieared to be eiiually successful whether the buds come 
from good or bad bushes. The experiment has so far failed to show anv 
difTerence lietween the manufacturing characters of a bush and the ability 
of its buds to unite with a particular stock. 

Our official taster i\Ir. (iilchrist has examined over 3,000 manufactures 
from individual Inishes and his results show a close and significant 
relationsliij) lietwceii (piality and briskness. This relationship is also shown 
in the lea manufactured from the mixed population of individual plots. 

The tij) in the tea is due to the hairs on the tea leaf and it varies with 
jat differences. It has also been shown that a high relative humidity or 
the heavy application of nitrogenous manures to the soil are both correlated 
w ith a lessened amount of hair on the tea leaf. 

Manuring. — Two experiments dealing with young tea have yielded 
interesting new information. 

Young Tea. — On the tea planted in October, 1935, 60 lbs. nitrogen 
gave a much better effect than 20 lbs. nitrogen, for the first time, in 1939, 
the fourth year after idauting. On these plots, the effect of potash con- 
tinues to be great. 'I'lie effect of phosphoric acid is practically negligible, 
though there is a slight good effect when the nitrogen dressing is high. It 
is interesting to note that the light-leafed jat makes much better use 
both of nitrogen and of i)otash than the dark -leafed jat. We cannot say 
that this api^lies to all light-leafed or to all dark-leafed jats: but it is 
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ititcrcstiiijj to note tlinl jut cuu make so tiiucli diiTcrcncc to the ubility of 3 

bush to luakc use of iiiamirc. 

Ou the tea planted in October, tq;^6, very pfood effects from 6 o lbs. 
nitrop^cn i)cr acre appeared in T030. only the third year after planting. 
b:ffects from only 20 lbs. might have been as good, but we think that tins 
tea, liaving been more lightly ])runed, was in condition to use more nitrogen 
in its tliird year than the .severely innined tea planted in ig35. This tea 
was jdanted in i()3b botli with and without sau trees at 45'x45 triangular. 

It is interesting to ol)serve that where no nitrogen was used, the sau trees 
in io3<) profluced a not significant increase in crop: heie we expect to sec 
dennile gains from the .sau trees very soon, 'riie i>lots with shade trees 
and nitrogen gave significantly less crop than the similar plots with 
nitrogen but without sliade. How long this 1 )ad effect of shade trees on 
well manured .soil will persist, remains to be seen. 

Shade Experiments. — It has to be admitted that our belief in tlie 
beneficial effect of shade is founded on general experience, unconfirmed 
by experiment. An attemig is being made to remedy this and tlie following 
exi>eriments have ])een laid down, and in some cases preliminary yields 
have been recorded. 

(/■) fhi commercial gardens — 

Five experiments with and without shade combined with manurial 
trials. 

Four experiments with three varieties of shade combined with 
manurial trials. 

Two experiments dealing only with varieties of shade. 

One exiierimeiit dealing with the distance apart of shade trees. 

{it) At Tocklai — 

One experiment started in 1Q36 deals with varieties of tea with 
and without shade and with and without nitrogen. 

A new experiment planted in 1030 com])ares seven varieties of 
shade trees, and no shade, with and without potash, and with 
and without phosphate. 

Nitrogenous manures.— Among nitrogenous manures, suljdiate of 
ammonia continues to do better than concentrated organic manures and 
much better than bulky organic manures, both at Tocklai and in a number 
of experiments on commercial estates. At Tocklai 21. plots which have 



had 120 lbs. inorj^anic nitrogen annually for ten years, with no organic 
matter except their own prunings, averaged 19 mds. lea per acre in 1939, 
and soil and bushes appear to be in splendid condition. 

Potash and phosphate. — 'riic experinieiits to ascertain the values of 
potash and ])hos[)hate carried out on tea estates have been continued, and 
new exi)criinents have lieen started. 

Tlie 24 experiments started in 1935, 1936 and 1937 ^how very similar 
results in 1939 to those obtained in 193S. 

In most cases the increase inoduced by ai)plications of nitrogen is 
significant. With few exceptions apidications of potash and ])hosphatc 
give increases in croi> far below that required for siguificauce. From 
the numl)er of aiipareut gains from I'otash and phosphate it seems likelv 
that the addition of these substances to the soil does hel]^ the Imsh to 
produce more leaf, but such applications will not generally jiay commer- 
cially. 

'rwenty new exiieriments have been started to include more types of 
soil in the investigation. 

On the big manuring plots at d'ulsipara the same result has been 
registered, namely a .sigui<icant increase from nitrogen, but only indica 
tions of increases from ])otash and phosidiate. 

At Tocklai we meet with an exception only in regard to ])otasli oi' 
yr)img tea, the increase from which is .still highly significaut in 1939. 

Cultivation. — There is a new experiment at Tocklai comparing the 
effects of 2, 4, 6 and 8 light hoes, each with 3 different cold weather 
treatments, and with different dressings of .sulphate of ammonia. The 
land was clean at the start of the experiment. In the first year, there was 
no effect at all from increased depth of cultivation, and relatively 
small effects from increased frequency of cultivation : the crops 
l)eing 1 1. 4 mds. from 2 light hoes and 12.4 mds. from 8 light hoes. On 
the older plots, we found similar small effects in early years. Results 
from greater frequency of cultivation are expected to increase as the 
under-cultivated plots become more thickly infested with* weeds. The 
good effect from an extra 30 lbs. nitrogen per acre was the same whether 
cultivation was very little or very intensive, being 1.2 mds. tea per acre. 

The older plots, both at Tocklai and at Tulsipara, gave results similar 
to those of previous years, indicating that suppression of weeds is the 
effective factor in cultivation. 
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It is regretted that it lias not been found possible to extend tlicse 
investigations to other types of soil, on commercial estates, but it is hoped 
that this will be remedied when the Advisory Ofticers take up residence 
in their respective districts. 

Plucking. — The closer the plucking the greater the crop, though the 
appearance of the bushes indicates deterioration, and the gains from closer 
iducking decrease with time. 

At Tocklai in the first year of treatment we lost 1.4 mds, tea per acre 
for every additional 2'' extra additional growtli left: but in the fifth 
year, the difference is only i md. 

At Tulsiiiara we gained over a maund of tea in ig33, the first year of 
good crop; but we gained only half a maund in ig.v), from plucking 
at 6" instead of 8". 

Other Experiments. — In addition to these experiments, tlie following 
subjects are under experimental investigation on commercial gardens : — 

Composts. 

Autumn and si)ring manuring. 

The value of sulphur. 

Potash to young tea. 

Four levels of nitrogen on shaded tea. 

vSulphur and lime. 

The manuring of tea seed trees. 

Hard and light plucking. 

The two-stage top prune. 

The light and heavy medium prune. 

The pruning of young tea. 

The biennial and triennial prune. 

Experiments on Estates.— Fast year I exinessed the hope that the 
number of experiments carried out on tea estates might be increased and 
I am glad to say that we have had an excellent response in that we have 
been able to lay down 28 new experiments. 

Owing to the outbreak of war towards the end of the year and to the 
general uncertainty it was decided that experiments that were not then 
in being had better be i)ostponed. I am glad to say that in some cases 
it is now found possible to make arrangements for experiments to be 
initiated and it has been found possible to continue the experiments that 
were started before the outbreak of war. We hope it will be possible to 
carry on these experiments without any break in their continuity. 
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Home leave. —Mr. Mnrrison aiul Dr, WiLilit wcrl (»ii lioiik loaw 
(luring tlu" year. Owiiii) to the untl>reak of war tjie\ l>oth retiinied 
l)efore the leniiiiiatio]i of their leave. 

Lecture Courses. — Miieli ^^eneral uncertainty and anxiet\ as to tlw 
flittire was nnavoidahle during the early stages of the war and tlie Indian 
Tea Association, rigidly I think, decided that it was better to post] tom 
for the Ve.ar tlu‘ lioldin,^ of the Lecture Coutses. 

With tile introduction of conipulsorv reRistraticai and tlie clarification 
of the situation in regard to national service there no longer exists th; 
saiiK' tincertainty, and I have sugge*ste(l to the Indian d'ea Assoiaatioii 
Connniltee that r^wdure Courses shall he restinual and held as (Mistomarv 
at the end of this year. 


Advisory Officers. — The District Advisorv ( tfllcers ha\’e remained in 
residence at locklai throughout the year. Thev haw tounal in their 
res|)eci:ive districts. 

Nir. Macgregor joined the Department as i^enior Advisory ( )iricer in 
Atlgust, n).V). llis inuigalow was supposed 1<» have been rt‘ad> for him 
before tlie end of the year, but unfortunately we were involved in a land 
sale case and had to iK)St|>one building until the Assam I.and kew*nm 
d'rilaiinal had issued their ju< 1 gnient. This ilivoKed Us in a delav of six 
inontlKS. 

Tea Dictionary. -Durin.g the year there has been under prt*paration 
what we h.ave termed '‘A Dictionary of 'fea.” It is suggested iha-. 
this may be issued in the form of loose-leaf cin'ulars which can be kept 
1)ound together, and additions and revisions ea.-^ilv added in their proper 
places. None of these have yet been published. I should like the deb-- 
gates attending the Conference to examine the material that has bc-en 
collected and to let us know their views in regard to this publication, 
Your re.spective Ad\'isory ( tllicers will be able to .show this material to von. 

Specimens. — The number of specimens sent in for examination con- 
tinues to increase. This year we received 4,723 of which the Mvcolf)gical 
Branch ri'ceived 2,330 as again.st 1,430 last vear. 

During the year the Annual Rejairt for i()35l, 5 Memoranda ; Nos. 6 to 
10 inclusive, and 2 Circulars were Issued. 'I'he latter were in the form of 
]oo.se-leafs, and were in fulfilment of the suggestimis imule by Mr. Burton 
at the last Conference. 

Telephone. — The telephone system has been installed in accordance 
with the suggestion made at the last Conference. 
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Mr. Burton raised the niattcM' of tlie (|UCStioiis Iroiii districts and said 
tliat ill his opinion ciucstions sent in 1)y Managers slionld not be ])nt n]> 
to Snb-lbstrict Coniniittees Init should ])e considered 1)y the delegates. 
},[\\ ^Icl.ennan i»ointed out that the Assam Branch Indian Tea Associa- 
tion, at the Meeting on latli of this niontli, agreed that tlie.se qiiestions 
^lio’.ild ])c put to a C(»inniittee consisting of the three Assam delegates, for 
consideration before forwarding to Tochlai. 

Mr. McLennan asked whether it was true tliat low temperature 
fermentation experiments had not pioved siu'cessfiil in Ceylon. 

The Chairman .said that the experiment in Ce\lon had been t'airied 
. e.t at high ele\-ation where the normal teiniieraturi* was already hiw. 

Mr. Tiin.stall menlie>ned that some years ago he had examined leaf 
on a high ele\'ation Ceylon garden and had found it to be aiipareiitly free 
from both yeasts and bacteria. This fact might have something to do 
with the non-success of low teniiieniture fermentation. 

Mr. Scott asked whether conditions during the earl>’ secoml flush 
referred to on page of the Report would be considered almornial or 
whether it should be taken that coaise phu'king ('.'in be ado])ted generally 
at that time of the year. 

Mr. Cooper said that short periods of stunted growth were of almost 
annual occurrence in Assam, but that they were much rai'er in the Dooars 
lor example, t tnly when grow th w;is ck-arl\- stunted could s leaves and 
a bud be- t.akeii with imitunily. 

Mr. Boyle asked whether it was agreed that freer jdiicking might 
geiierallx’ be adopted in ('pjier .Assam during earlv second Hush when the 
leal was stunted wa’th f'.reen h'ly. 

Mr. Cooper said that it was his advice to take everything readv in 
7 days including shoots of i leaf and a bud, and tlnit if this wms done 
there was little fear of obtaining very ('oar.se leaf. 

Mr. Pearson asked whether l)anihi leaf came under a .similar category 
as the stnnied leaf referred to by Mr. Cooi)er, who re])lied that there was 
a tendeiiey to increased (piality, but not of course tij), from soft banjhi 
leal and that it would i»ay to encourage pluckers to pluck such leaf and 
not to leave it on the bu.sh until it became hard. i')ld banjhi leaf delinitely 
made ver\' poor tea. 

Mr. Scott asked whether the experiments on low tem])eralurc ferineil- 
tati(m were carried out with C.T.C. leaf and if so could they be considered 
to aj)ply to leaf tea. 
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The Chairman said lliat I>r. Rnlieris wcidd discuss this matlcr lalc-r in 
I lie ])i oceedinKS . 

Mr. Laj^den coinnieiided the jnoposal hi issue an iMiCNclopaedia of 
d\‘a in looseleaf ionn and sii,i;.eested that xarioiis authorities in the tea 
districts ini.U'ht he consulted with a view to ohtainin.u additional terms 
and their deliiiitions. 

The Chairman then called on Mr. Mac^ie.i^or to adilress the iMeetinu 
on the jtrohlein of Shade in 'I'ea. 

Mr. Mac^rct>or then addi' ssed the Mevtinii- as follows: 

d'his address answers the following' <|Uestion suhniitted to the Ccnler- 
eiice, Ironi the Ilaleni district of Assam. 

Manurinj? of Shaded Tea. - It is felt that insulhicient is kno\\ii on this 
suhject and that it is omj of ^reat importance espccialh' at this time. It is 
desired to know wh.ether 'I'ocklai ha\e any experiment to show the ellecls 
of solulde chemical hrtili/.ers such as sulphate of amiiKmia on tea under 
shade as against similar tea unshaded. The eflects ol I'essation ol 
nianurin,u well shaded mature tea which has lieen accorded normal niaiiur- 
iiijLi in jtast \'ears and the whole <piestion .i^eiieially of manurin.i;’ shaded 
areas. If delinite research lias not heen carried on on those lines, it is consi- 
dered of the utmost importance that eN)>erimentalion should iie undertaken 
immediately. Prohahly it would lie easy to find .rtarden managers who 
would be prepared to assist.” 

Man>- years a,i»o we suspected that the Nitro^>-en supply to tea was 
the controlling factor where crop is coiu'crned. Tt was realized that the 
nitroj^eii could be sup])lied in two wa\s, either directly in the form of 
fei tili/ers or indirectly by Intel plantin.e tea wdth Icj^uniiiious trees. 

A .ureaj deal of experimental work has been done wdth nitrogenous 
fertilizers. The results of these experiments have confirmed our belief 
in the xalue of this element and what little expenditure has been incurred 
is fully justified. 

We have, as a result of these exjierinients, a very shrewd idea of the 
Colli] laratix'e \alue of the xarioiis forms in which nilro.ueH is commonly 
aiiplied. We know', inoreoxer, what the cumulative effect of a particular 
fertiliser is likely to be. This knowledge is of the utmost inijiortance 
to the industry, and could only have been deterniined by careful 
experiinent. 

When w’c come to consider shading in detail, w'c find tliat our know- 
ledge of the subject has reached only the same stage as our knowledge 
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of fcrtili/.cMS icarlK-.l >L-ars ago. Wo arc in fact lonx-d to rely upon 
'general cxjicricncc. However, one \eiy delinile fat t has cnieij^ed and 
that is, that allhoURh bolli shade and fertilizer, when ai)i)lied separately 
do increase the crop, the result is most dis.api>ointii)K when they ar- 
applied togelher. 

In statistical parlance this is known as the negative interaction 
between shade and manures. 

At the present time this interaction is in most urgent need of 
exainiiiation. 

It is interesting to see liow tiiis importaut effect has gradually come 
to be leali/ed. 

In our early eN!)eriments with Nitrogen we chose areas of tea which 
were as e\en as ])ossil>le. In the majority of cases this meant little or no 
shade, d'here were, howexer, plots on which the shade w'as fairly heax’v. 
Some of these experiments showed increases in crop of 50%' or more from 
oo lbs. of Nitrogen. Some, on the other hand .showed 10% ur less. 

( )ur first explanation was that din'erent soils reacted difTerently to the 
m.inurial dressings. 

If this had l)cen the case we should have expected that the gai delis 
on xxhich the exjicrimenls were carried out w’ould respond to fertilizers 

to tile same degree as tliat shown by tlieir experimental plots, since, 

;is far as possi)>le, soils t>pical of the garden had been chosen for 

experiment. 

It was geiieiallv disappoint ing to liiid that the gardens as a whole 
did ii 'l respond t<» imuiuring so well as the tea on the experimental ])lots; 
w hih , occasionallx , where oiil\ small increases had been recorded on 

till' jjlots, tile gardens themsebes reacted just as well to manuring .as 
an> others. 

'rile theory, that uneven application of the manures when applied on 
a I'oiimiercial .M'ale might be responsifile for the anomaly, was tested, but 
extremely careful supervision seemed not to hel]> at all. 

It has long been kimwii that leguminous plants grown in poor soils 
fix nitrogen more efficiently than those grown in rich soil. ’\Ir. Cooper 
fotnied the hypothesis that the ca|iacily of a shade tree to ..x nitrogen 
was consideraldv reduced by dre.ssings of nitrogen, and in this light the 
(iiscrejiancies betwe(,n exjKrinieiital yvidence and garden exi)erience were 
examined. 
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'I'hc increase iioni inannriiiK <>n many esperiinciUs, iiarlieularly on 
local .gardens, was o])seived to conform rovip,lily with Ihe shudinp; of the 
plots. 'This explained why as a general rnle the effects from nvannviny; 
on a ccmnnercial scale were comparatively disaiipointin^ ■; for, as already 
explained, nnshaded areas had heen generally chosen for ex\KM'iment. 

Had comprehensive experiments heen pul out we should ha\e found 
this out many years aRo, hut exi>erimentati<)n on .gardens was never 
l)0i)ular. v^hade experiments recpiire lar>>e areas and owin.e to the 
unevenness of the sliade trees on the awra.ee area and tlm lonseipienl 
likelihood of inaccuracy, it is hardly surprising: that more easily controlled 
exi)erinicnts should have received preference. 

It may he unsafe to take the results of experinieiils with hush 
le.eiunes ;>s indic'ative of what ma\' he expected Irom leRinninous trees, 
hut an experiment with ho,va mcdeloa at Borhhetta may l)e (pioted as an 
illustration of the interaction hetween the effect of a le.eumc and the 
effect of nitrogen. 

\o heiielit has yet resulted from .r^rowinj:: l)o,na medeloa in manurcfl 
tea : a siji^nitiea.nt loss occurred in tlie first year whether the medeloa was 
lopped or unlopped. 

Stated summarily — if you are prepared to manure theie mav he no 
profit from ^rowinp: medeloa in the tea. I can not however let this pass 
without iL-mindin.e: yon that tlie shade fiami Bo.^a mcdehri materially 
1 educes cultivation costs, a i)oint which must not he lost sight (rf. 


'rrealnieiit 

lOSd 


KP.S 

'ey) 

'fot.d 

111 1 \ rs. 


[ .\o nog.i nictlclo;i 


S. 15 

7.16 

0,75 


Willmut 
of amiiioni:i ... 

t J. o |) )) (1 llo.ua 

iiUMleloa 

7 -d; 

7 0- 

7.0*' 

7.. 88 

.o..vr 


1 t’ 11 1 o ]) ]) (,• <1 Itogn 
t iiHMlelu.i 

7 - 1 > 

6.00 

O.od 

10,15 



f i\o Hog;! medeloa 

10.35 

n;,o 

i.r.-S 

’055 

t.v.v; 

t\’ i 1 li snlplialo 
of jiiniiioniii ... 

1 Popp e tl I’>og.a 

medeloa 

0.0.1 

1 1 . j 1 

'•x,V1 

IJ.IO 



I r 11 1 o p p e d Itoga 
[ medeloa 


8.1 

1 1 . y ) 


l '-77 


Sigiiitleant difference ... 

•.st> 

.7.S 

•79 

■ 9.5 



But to return to the use of Beguminous trees. 

Apart from what exi>erience has taught us we have one experiment 
at Borhhetta, on an area planted in ( detoher, iq^h, from which interesting 
results have already heen obtained. 
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Tins cxpcnnieiil deals with i i jats of tea with ainl willioiit iiitrotreu 
and with and without shade. 



Widunit shade. With shade 

Idfeet of shnde 

Without Nitrogen 

.vo6 1.07 

0.11 (h'liii. 

With Nitrog<‘ii 

5.60 

U.S6 Loss. 

( n i n f rom N i tn )gen 

I.p- ...S;, 



The dilTerenee re(]uired for these losses oi' j^ains to he si^iiilieant is 
nids. 

h'roni this experiment we have already learned (r) that during the 

lirst few years of its .I'lowth shade may he expected to reduce the yield 

of manured tea, or conversely, that areas under young' shade will not pay 
lor manuring as well as areas unshaded. 

(j). h‘\en where no manures are given the \'alue of young shade 
is iii'ohlematieal iii its e:uly years. 

d'he harm may he due simply to the taking hy the sail trees of 

nitrogen which the- tea might have used. In that case the loss may pia)VC 

to he temporar>’, hut we cannot exclude the i>ossihility that cases may 
occur where mature tea is better without shade trees on well-manured 
soil. The whole (|uestion certainly needs examination in such a manner 
that the etTecls of the various factors can he separated. 

On the normal garden, therefore, we must regard shade as a long 
term iiiNestnient. 

vScveral experiments which T shall enumerate later, are in the process 
of being laid down and 1 want to discuss some of the ])rohlenis related to 
this question which we are endeavouring to solve. 

(1). The nature of the Nitrogen and Shade interaction. 

On shaded areas w’e liiid that the increase in crop brought about by 
nitrogenous manuring is iiroporlional to the quantity of nitrogen ajqdied 
ni» to, sa>', 6o lbs. per acre, in other words by plotting nitrogen-applied 
against yield, we get a straight line curve. 

Is this so on shaded areas? 

\\"e can conceive, though it is unlikely, that 30 lbs. of nitrogen might 
prevent all nitrogen fixation by the shade tree, and if the value of th^ 
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90 lbs of Applied Nitrogen. 


ul that small diessiiiRs of .vi lbs. of iiitro/^vn 
efficiency of the tree but that as the dose is 
: nitrogen falls off raihdly. Onr curve will 
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Or tile straight line curve associated with maiiurial exiieriinents oil 
inishaded areas iiiav still he toiuul to liold, the slo]>e of tile line heiiiK 
less steep. 



If cur\'e A is correct it will he useless to a|)ply small dressiiifts of 
fertiliser. If curve B is correct small dressings will ])rove the most 
economical : and, if curve C, the straight line curve, is cin iect we sliall 
have to decide whether or not it pays to manure at all. 'Phis will dei)end 
upon the slope of the line. Possibly some other progiamnie of manuring 
will have to he tried, such as large dressings every three or four >’ears 
But first we must learn the .shape of the curve, 

(2). lihfct of INitash aiul Phosphate on Nitrogen fixation by shade trees. 

\\'( know that on nian\ tea soils dressings of phosjdialc in particular 
do have a \’ery hetieficial effect on leguminous crops such as Boga mecleloa 
ami Cowpea. It is only rcasoiiahlc to assume that they arc hciieficial also 
to Icguiiiiuous trees, and it may l)e found that shade trees in general are 
more efl'ieieiit when supplied liberally with ])hosphate, and perhaps with 
pfdasli also. 

It might he found that where dressings of pliospliatc arc given the 
sl(Ji)e of cur\’e C is steeper. That is to say that we shall get more henefit 
from our nitrogenous fertilizers, 

(3) . Species of Shade tree. 

I'.xiieriments with Jats of Shade tree are ol)viously of great import- 
ance, it is hardly likely that all the leguminous trees are e(iually efficient, 
yet in almost every district we find this kind of cycle going on. 

,San is planted becan.se it appears to do most good to the tea. The salt 
begins to get canker and to die and is ui)rooted. Koroi is planted because 
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it j?cts less canker. This is uprooted because the trees are so big 
and the cost of u])rootinp: those which die is prohibitive. Borniedeloa, a 
healthy slow growing tree, is put in its jdace; but since in the opinion of 
tlie Manager it seems to do the tea beneath it so little good, it in turn is 
ipnooted and once again tlie area is i)lanted with sau. 

Only when the various trees are ])lantcd side by side, can we get a 
true comparison, and only in a carefully laid out exi)eriment can we 
determine the real benefit to be exi)ected from any one jat of tree. 

(^) . Distance apart of shade. 

bhiually important is it to find out the optimum amount of shade 
desirable. This will vary from one species to another and from one 
district to another. 

But we ha\e gone far enough to go on with, flow far is that? 

If we carry out a trial of 6 dilTerent species of shade tree manured 
with three levels of nitrogenous inanure this gives us 6x^— iS trials. 
Again if each of these i8 trials is carried out at 3 levels of phosphate 
iiianuring, the number of trials now becomes 18x3 = 54. At 3 levels of 
])ota.sh manuring the number of trials now' becomes 54x3 = 162; and 
finally if these are combined whth three different s])acings there will be 
486 trials without any replication! 

In such an experiment reiieated 4 times we must be prepared to find 
tliat the different jats benefit the tea most at different levels of nitrogen, 
at different levels of Potash, at different levels of Phosphate, at different 
si)acings; in fact the fourth order interaction may be significant and we 
shall get 48b answers to our problem from rather less than 2,000 jilots. 

2,000 ])l()ls is not yet a jnacticalile jiroyiosition Init I mention it to 
show the ntagnitude of the ])roblem so that you will not be too imjiatient 
fin' the results. 

At the same time 1 do not wash to frighten potential experimentalists 
from contributing to the vast amount of information w^hich we urgently, 
reiiuire, and there is no necessity for the various subjects referred to 
above to be combined in one cumbersome experiment. Thus an experi- 
ment on one garden might well be dc.signed to contribute some informa- 
tion on the Nitrogen x Shade interaction, another on the Potash x’ 
.Shade interaction while a third could be laid out to deal with the problem 
of spacing. 

T liope it will be reali.sed that most of what I have had to say refers 
to effects and interactions about which we know extremely little. What 



I 22 ) 


we do know is that dressings of nitrogen are far less effective in raising 
the crop on shaded than on unshaded areas. Whether established shade 
is of any value on well manured areas is doubtful; young shade on such 
areas definitely depresses the yield. 

It is sincerely hoped that offers will be forthcoming to run experi- 
ments on many gardens situated widely apart, and in this connection a 
comprehensive IMemorandum will be forwarded on enquiry. 

I'p-to-date, arrangements have been made for fourteen experiments 
to be started on commercial gardens. THese have already been referred 
to by Mr. Carpenter. 

We are extremely indebted to Messrs. Duncan Bros. & Co. Ltd.. 
Messrs. James Finlay S: Co. I.td., and Messrs. Williamson Magor & 

Idd. and their Managers for carrying out experiments on the following 
Gardens : — 


Messrs. James Finlay Co. Ltd. — 

Kakajan. 

Noya[)ara. 

Hingajca. 

Messrs. Duncan Bros. & Co. Ltd. — 

Allynugger. 

Borokai. 

Doloo. 

Rampore. 

Meeiiglass. 

Kllenbarie. 

Jiti. 

IMessrs. Williamson Magor & Co. — 

Behora. 

Rajmai. 

Mr. Scott asked what was the size of plots proposed by Mr. Macgregor 
for shade tree experiment. 

Mr. Macgregor said that a plot of 200 bushes containing two shade 
trees was the Optimum size of plot for ordinary shade experiments, but 
that these dimensions would naturally have to be greatly increased for 
experiments where distance apart of shade trees was the subject. 

The Chairman referred to a new method being employed at Borbhetta 
for shade tree experiments in which the plots were hexagonal in sha’ie 
with one shade tree in the centre. 
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Mr. Lagden referred to other possible effects of shade trees apart from 
inaiiurial effect on crop ; for instance their effect on the atmospheric tem- 
])erature, and Mr. ]\Iacgrcgor replied that he had not by any means men- 
tioned all of the possible influences which shade trees might exert on tne 
tea and agreed that climatic factors were of great importance. 

Mr. Burton referred to the great value of shade trees as fuel, and said 
that on many gardens short of natural fuel supplies, the regular removal 
of dead and old shade trec-s tu'ovides a big annual suv)ply of fuel for the 
labour force. 

Mr. Cooper said that he was glad that this point had been brought 
u]) V)ecause some gardens refused to plant shade on account of the cost of 
its removal. 

There was a discussion on the actual cost of removal of shade trees 
and Mr. burton summed up the situation by saying that the problem 
de])ended to a very great extent on the natural supply of fuel available on 
any ])articnlar garden. 

The Chairman referred to the practice on a garden in Java of systema- 
tic rtnioval of sliade trees whicli were primarily grown for ftiel.. The 
trees were felled leaving stumps' in the ground and the tea hiid not 
apparently suffered from Koot Rot, The shade trees were Atbizzia 
■ Diclucniiui, a quick-growing and quick-rotting species. Some gardens in 
North- I'iast India, csirecially with certain types of shade tree, would almost 
certainly run the risk of trouble’ from Root Rot if stumps of the shade 
trees were not removed. 

Mr. Pearson asked whether as a general rule all the common types 
of shade tree grew equally well. 

Mr. Maegregor replied that as far as his experience of shade trees in 
this district was concerned, all the common shade trees grew equally well 
and that any difficulty in establishing any particular variety was more 
often due to faulty planting. 

Mr. Pearson said that in his district growth varied considerably be- 
tween different types of shade trees even on different parts of the same 
section. 

Mr. Scott asked whether it would not be possible for the Advisory 
officers to collect observational information in their own districts op the 
best type of shade tree to grow. 

Mr. Cooper replied that it would be better to obtain such information 
by experiments. 
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The Chairman thought that Mr. Scott’.s siigffc.stion would result in 
useful infonuatiou. 


Mr. Boyle asked whether tliere were any exticrinients on the problem 
of Canker in sau trees. 

Mr. Tiinstall said that generally sau trees were more liable to attack 
when they were reaching old a^e. He suggested that the natural life of 
a sau tiL-e in lea was not more tlian about 25 years and there were many 
fungi capable of causing canker when a sau tree was approaching this 
age. If young sau trees were inter|)lanted among old cankered trees then 
tile canker was transmitted to tlie young plants, but if all the shade were 
u|)rooted and the area completely replanted with young shade, these were 
not so liable to canker. 

Mr. McLennan remarked that he had seen instances of young sau 
trees, in rejilanted areas (piite separate from old trees, being attacked 
by canker. 

The Chairman suggested that sonic varieties of sau tree might be more 
susceptible to canker than others. 

Mr. Cullen (juestioned the advisability of planting shade at all on 
re]>lanted tea, except of course on southern and western exposures which 
obviously rciiuired protection from the sun. There surely could be no 
question of shade trees taking the place of artificial manuring on replanted 
tea. He i)ointed out that Borbhetta was a good example of excellent tea 
estalilished witliout any shade at all- and on indifferent land. 

The Chairman said tliat the shade exqieriments at Rorbhetta showed 
that if anything the better manured and faster growing shade trees seemed 
to be more liable to canker than the slower growing unmanured trees. 
This oliservation should be taken with caution until confirmed by more 
exact experiments. 

Mr. Cooper referred to the (lue.stion of manuring shaded areas and 
])oiiited out that an exi)erinient at Horbhetta showed that a shade tree 
exerted a good influence on the surrounding tea only for 4 or 5 rows of 
bushes. If possible one would like to confine the manuring of shaded 
areas to those portions whicli were outside the influence of shade trees, 
where the manure could exert its maximum effect on the tea. 

Mr. Scott suggested that in cases like this it rather indicated that the 
shade was planted too far apart but Mr. Benton pointed out that if the 
I)lanting of shade were too close there was the risk of a bad effect on 
quality. 
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Mr. Cooper it as liis tentative opinion that ordinary san trees 

should be planted not more than ft. ai^art, if shade alone is to be 
iclied upon . but at t)iesent they are not generally so close and there are 
spaces between them which woidd benetit from manure. 

Mr. Comrie then gave the following account of Borers in Shade Trees. 

In Mavcb, 10_V), I v>aid a visit to t\\e Nortli Bank to examine damage 
to shade trees, 'bhe cases where it was VKjssiVde to be certain that the 
damage was the direct action of insects were in the case of Bormedcloa, 
A . St i pul a I a , an d Koroi . 

The tlamage to Bonnedi-loa was caused i>y a boring larva which 
occurs most commonly in (he Ixrttom six feet of the trunk and throws 
out masses of dropjhngs. The damage apj)eared to l>e mainly in the 
wood of tlie tree and it was not possible during my visit to obtain a tree 
to split it uj) and find the larva in order to identify it. Some control 
was oldained l)v injecting a chloroform-creosote mixture into tlic holes. 
Any other \’olatile poison sucii as carbon bi-sulphidc would be 
ettecti\e. ft would assist greatly if s])ecimens of the larvae could be 
obtained, but this means the sacrifice of one or two trees. 

In the case of .1. Slipulatu tlie damage was tlie result of the action 
of tlu' larvae of a small beetle of M cristiHU' ms sp. These larvae bore 
into the bark and throw out small worm-cast-like masses of excreta. 
Their activities appear to be confined to the surface of the bark and 
beyond being unsightly did not appear to do any really serious damage. 
Tliese larvae were being effectively dealt witli by small liammers — one 
blow on the bark at each cast being sufficient to crush the larva. How 
the bark of the trees has reacted to such treatment during the ensuing 
year I have not yet heard. 

The Koroi pest is the metallic Buprestid Beetle, Sternoceri. 
slo uocoruis. This beetle is the one used as a decoration lyy the coolies 
and is on the wing in August and vSeptember. The eggs are very large 
for insect eggs and are either dropped onto, or laid in, the soil. These 
hatch in December to January to give the characteristic hairy larva. 
These feed on the roots of the Koroi nursery ]>lants and lead to an 
extensive loss of i)lants. The control is not very ea.sy but damage to 
nurseries could l)e reduced if the soil were kei)t clean of weeds and a 
search made for eggs between vSeptember and January. Catching of 
adult beetles too would reduce the number of eggs laid. From reports 
received it would appear that the adults do extensive damage to the 
leaves of Koroi l)y feeding on them. At this time in the life history a 
fair degree of control could be gained by catching the beetles which are 
large and easily seen. 
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The more extensive bark damage on the shade trees was not easy 
to diagnose — the damage on certain areas gives the impression of the 
presence of a donlde set of factors. For some reason a patch of bark dies 
and fungi or liacteria gain entrance, in these damaged tissues several 
forms of insect larvae find suitalde living conditions. In one case they 
gave the impression that they might be helping to extend the damage 
by attacking healthy wood at the edge of the damaged area but in most 
rases the margin of decay and edge of the insect borings were so close 
that it is not i^ossible to say which is really the cau.se of the spread of the 
area, i.c., whether it is that the insects advance and the fungi follow or 
whether the insects follow the fungi. By examining a series of shade 
trees during the season it a])pears that there is a tendency for the death 
of the bark to occur due to the entrance of some organism. The reaction 
of the tree is to produce wound gum which oo/.es out and gives the 
ajtpeaiance that insects are attacking the tissues. This wound reaction is 
some distance in advance of the dead area. Whether this death is due to 
fungal or bacterial agencies I am unable to say. The i)oint of entry of 
attack is not always evident and may at times be through a crack in the 
bark, though in many cases it ajipears to occur where a branch has fallen 

and so left a wound to allow entry of the attacking organism. The 
majority of such j.atches had I.ong horn beetle larvae present and as 
these are common in dead wood, they must be regarded as secondary 
inhabitants. 

-1. moluccana trees which were beginning to show signs of old age 
and to die off were attacked by the beetle Xystoccra fcsiiva. This damage 
was onlv a]>])arent in r)arts of the trunk from which the bark had fallen 
01 been removed— and it would thus apjiear that it was really dead wood 
that was being attacked. 


The Chairman pointed out that more iuformatiou from the districts 
was needed on diseases of .sliade trees and mucli help could be given to 
the Department by .sending in specimens of insects, etc., found attacking 
the trees. ® 


Mr. Tocher referred to the qne.stion of lopping of shade trees and said 
t lat tlie tune of the year and the care exercised in lopping must have n 
eons]derable influence on freedom from canker and other fungus diseases. 

Mr. Cooper asked why lopping was generally considered necessary. 

Messrs. Tocher and Scott agreed that it was certainly necessary when 
tlie tree was young in order to produce a high canopy. 


Mr. Evenden said that in Darjeeling in his opinion lopping was 

considered advisable as low grown shade appeared to encourave Blister 
might. 
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Mr. Pearson said that Mosquito blight was considered to be less if 
trees were well lopped up. 

Mr. A. C. T unstall then addressed the meeting on the subject of 
Black Rot and Thread Blight. 

Black rot is ca\ised by two species of Corlichm. The commoner is 
Coriicium invisiim and the other, Coriicium theae, is somewhat rare in 
North-h'ast India. These fungi belong to the same order as the common 
mushroom. Exobasidiuw vexans, the cause of Blister blight, Septo- 
hasidiiini spp., the cause of the Velvet blights all belong to this order— 
the Basidiomycetes. The Cortidiim spp., associated with Black rot have 
not been found to penetrate the tissues of the host plant. Another species 
found in lea, Coriicium dcallyaus, does penetrate the bark cells but so 
far has not been found in the living tissues. Corficinm salmonicolor, 
occasionally associated with branch cankers, \)cnttrates living tissues to a 
limited extent. In the case of Coriicium salmonicolor a semi-resistant 
form has been observed in the tissues. Another species produces nodules 
which are highly resistant to fungicidal treatment. It is therefore not 
unlikely that the species which cause Black rot on tea do, on occasion, 
form bodies resistant to fungicidal treatment. Nobody has actually 
observed such l^odies so far but there is some evidence in fav'our of their 
I)rcsence. 

During the past few years it has been possible to carry out scientifi- 
cally designed experiments on the control of Black rot in the field. By 
our system of observation the progress of the disease in hundreds of 
individual bushes has been recorded for a series of years. These observa- 
tions have shown very clearly that the disease remains on the same bushes 
year after year and that the number of newly infected bushes is com- 
paratively small. Althougli the disc-ase is not noticeable during the cold 
weather months it seems to be iireseiit on the bushes throughout the 
year. If this be true the style of i)runiiig may influence the number 
of infected bushes. 

Pruning.— Pruning oil all apparently diseased material and removing 
it from the area failed to effect any imi)rovenient. This is not surprising 
as at the usual time of pruning most of the signs of infection have di.>- 
appeared. Hence only a comparatively small percentage of the infected 
material is removed. vStrii)ping off all the leaves also failed to effect 
any imi)rovement. In medium pruning most of the leaf bearing portion 
of the frame and those i)ortions most likely to carry infection are removed. 
This is usually followed by an almost complete removal of the Black rol . 
We have no definite exi)eriments showing this but I think that it is 
•commoti experience. 

Our experiments have shown that in years when the plots were 
unpruned the number of diseased bushes tended to increase while in the 



years when the bushes were li^jht pruned there was no significant increase. 
We have no figures to illustrate the effect of cleaning out on Black rot. 

Our experiments and other observations show that carrying off prim- 
ings has no appreciable effect on the incidence of the disease. 

vSo far we have had no significant result from applications of spray 
fluids in the dormant season. At the moment 1 do not propose to try 
more sjiray fluids in the cold weather. It may be possible to effect a 
reasonable reduction of the disease l)y severe cleaning out, but the loss 
in crop resulting from this oiieration may be greater than that caused 
liy the disease. In cases of severe infection it may, of course, pay to make 
a sacrifice in one season in order to enable control to be established and 
maintained in subseiiuent years. .And we require to carry out further 
exiieriments to ascertain what, if any, degree of cleaning out is necessary 
to effect a significant reduction in the disease. 

Treatment during growing .season. — All our experiments, 14 in 1939, 
ha\'e shown that the systematic siiraying of diseased bushes whenever 
the disease aj)i>ears to be actix’e has significantly reduced the numbers 
of infected bushes. 

On a garden in I'ppcr .Assam the observations on experimental plots 
were continued for four successive years. The information obtained from 
these ob.servations giies a good idea of the value of the treatment con- 
cerned. 

The following figures were obtained from a garden in Tapper ASvSam. 
'fhey afford a useful record of the ])rogress of establi.shing control of 
the (hsease. Only the diseased bushes were treated. Treatment was 
reooated whenever nece.ssary. 

'file iiercentage of bushes, which were found to be infected in the 
('oiirse of the year concerned, are tabulated below 



Treatment 

11135 

before 

treatment 

H)3G 

1037 

1938 

1939 

A. 

4% Burgundy mixture with 
rosin adhesive 

72 

fis 

41 

32 

18 

11 . 

4% Burgundy mixture without 
rosin adhe.sive 

81 

f>4 

41 

3fi 

2 fi 

0 . 

Burgundy mixture with 
rosin adhesive 

78 

70 

44 

44 

22 

T). 

Lime sulphur solution 1 in 5 
30° Beaumo coneentrato 

85 

77 

58 

5f) 

34 

E. 

No treatment 

78 

72 

fiS 

07 

47 

Sigi 

11. diff. (B*^‘O,0) all fignre.s 

... 

... 



11 



( -M, } 


'I'lic o1)servati()ns wcix- made at each rouiid of i»luckiiii; ihronKhout 
tlic season. In llic early part of tlie season tlie disease does not show np. 
It is, liowever, obvious duriii)^' al>out ^0-^5 rounds of ])luekin.i;. If every 
hush in a series is seen to be infeeted throughout tlu* season the total 
liyures for the degree of infeetion would be the total number of bushes 
in the series inultiplied by the total number of rounds of idueking. 
'The following ligures are pereentages of this total and may be called 
the degree of infection. 


ItVAh 

^rn^vlmont Itv.bl lh;\7 r- ef 

ihhs 


A 4% Ihirginuly mixture with 
rosin adhesive 

10 *2 

11-' 11 li 

2 • 2 

10 • 0 

Ik 4% Ibirgundy mixluro with- 
out rosin a<lhesivo 

10-7 

1(1-1 1(1-:! 

2 • 0 

2N - 1 

(!. Ifc Ihirgundy mixture with 
rosin adhe.sive 

LMt 

1-2-1 

2' 1 

Ilk 1 

1). Lime sidphur solution 1 in 5 
;5(l° Leaumo eomxmtrate ... 

4f) ‘5 

20-() 

a * a 

27 -a 

K. No treatment 

75-0 

(h:-!) .A'cl 

ill • 8 

.a 7 • 7 

Sign. diff. (l’ = -05) 

... 

... ... 

a • S 

» • « 

Audtlicr iiiki'cstiiiK piioc of iiifoniiiilion is tlio ;ivori>Kc (Uiration of 
Uie ol)vio\is infection on the Inislics expressed in weeks. 

Trt'atment 

bkb; 

11*37 

llh'hs 

io:oj 

A. 4% Burgundy mixture with 
rosin adhesive 

2 -da 

2-t;i 

.'Ltl- 

2-77 

B. 49 ^ Burgundy mixture with- 
out rosin adhesive ... 

2-.Si> 

2 '50 

2‘dd 

2 • 4'J 

C. Ifo Burgundy mixture witli 
rosin adhesivo 

377 

2 • 80 

3-:i8 

2 • d4 

1). Lime sulphur solution 1 in 5 
Bcaumi* concentrate 

E. No treatment 

Sign, diff. (P = ’05) 

12 -ad 

20 -20 

3 -da 

Id ‘Go 

a • 45 

14-88 

3-52 

14 -OU 

1-20 




f V) ) 


Vilf yield fnr tlie four years expressed as a pereeiitaf?e of tlie yield (>[ 
tile untreated series is given beloW - 



Treatment 

iy:u: 

10:; 7 


10:00 

Total 

A. 

Bnrgumly mixture with 
ro.iin adla^sive 

Hhs*() 

10,s-7 

10tl*tl 

Hd-i; 

lo'j-:: 

B. 

\'H Bnrgiimly mixture with- 
out rosin a(lhesiv<^ 

108*8 

111*7 

]07-i 

111*0 

110*0 

if 

I'^f Ihirgnmly mixture with 
rosin adhesive 

I07*:i 

110-^ 

IIM 

109*0 

109*d 

1). 

liime .snlpiiur solution 1 in 0 
Beaume eoneimtrate ... 

10:v.a 

IIM 

107*1; 

101) -I) 

108*4 

E. 

X(^ troutmont 

100*0 

100*0 

100*0 

100*0 

ICO-O 

II 

sr 

... 

. . . 

. • . 

• « • 

‘2*7 


The TQ.^o figures show a signifieaiit negative correlation between the 
degree of infection and the yield. 

It would ap])ear from the above figures that a difference of 3% 
degree of infection and 2 . 7 % of infected Imshes give about 1% reduction 
in yield. 

f )n this gardeli the average yield of the check series of 500 l)ushes 
was S5() lbs. of green leaf. 'I'his is eciuivaleiit to about 1.? niaunds f)f dry 
tea p(r acre. So lo'V, is i.: niaunds of dry tea. 

The amounts of sjiray fltiid njiidied ill the last year were as follows:— 


A. 

4s gallons to 

2:>2 

hiislie.s 

- lllO 

gallons per 

10 hushes. 

B. 


:m 


= i*5i; 

y'l 


(\ 

514 „ 

288 


1*75 

n 


1). 


598 


- 1*19 

0 



The above figMres show that in jiractice 1% Burgundy mixture is as 
good as 4% if applied to disease<l bushes as soon as the disease is noticed. 
The gradual improvement associated with Lime suliihur solution is 
worthy of note. The solution use<l was of course mucli more concen- 
trated than that nsiially applied for red spider. 
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Thread blight rcsciiil)lcs Black rot in inaiiv ways. It is, however, 
quite (listiiK't Iroin Black rot. 4 'he lungiis does not i)eiielrate the living 
tissues and it would seem i>robal)le tliat the thorough application of a 
fnngieide would kill it out at any time of the year. Since we inaugurated 
observations of individual bushes on a large scale it has been found that 
'1 bread blight, like Black rot, does not respond to cold weather spraying. 
We have tried various fungicides, including two W'inter Washes. 'The 
results are disappointing, not a single instance of a signilic.int reduction 
in the number of bushes tound to be infected in the following season has 
been recorded. 

t )n a garden in the Dooars an experiment was commenced in January 
103''^^ and continued to-date, ^riie lignies so far oldaineel are as folh>\vs ; — 



1 ' ).vS 
before 

treatment 

lU 

i‘M'» 

Ordinary inuning only 

157 


2 2() 

Cleaned out 

l.Sl 

171 

17U 

Cleaned out and treated with lime wash 

12q 

l.ps 

I. SI 

Cleaned out and treated with lime 

suliihur 



l.S^ 

Cleaned out and treated with 1% Bur- 
gundy mixture and kerosene einub 

sion 

151 

1 l.S 

i.S'S 


It will be seen that the big drop occurs between the I’rnned only ami 
tire Cleaned out. All three fungicidal treatments seem to have caused 
some reduction but it is not significant. 

If we take the number of Imshes found infected in January iq;8 
which recovered in the course of the following two years and adjust the 
figures by Kisher’s co- variance method on the lo.v'^ totals we get the 


following, expressed as percentages of the pruned plot. 

Ordinary pruning ... ... ... ioo.o% 

Cleaned out ... ... ...' 165.0% 

Cleaned out and treated with lime wash ... ... 152.0% 

Cleaned out and treated with bmc suliduir ... ... 157.5% 

Cleaned out and treated will Burgundy mixture and 

kerosene emulsion ... ... ... 177.5% 

Sign. did. (P”.o5) ... ... ... 50.0'X 
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Again tile cleaning out is associated with a significant rise in the 

percentage of recoveries but the fungicidal treatments do not differ froiii 

series wh.ich has been cleaned out only. 

'rile iiuniber of new infections also failed to yield any significant 
ditTerences but there is a suggestion that the cleaning out reduced the 
number of new infections also. 

Anotlier experiment was carried out on the same garden, 'fwo 
proprietory Winter Wa.shes and Tgme sulphur solution were apjilied to 

tlirec series of cleaned out jilots. Again the cleaning out showed up 

against the oreliiiary ])runing but the results were not significant. 'flicN' 
may liecoine so in the 2nd year of treatment. 


As these two experiments did not show an\' signilicant diffeience.s 
in one year it would be wise to defer judgment on the others until the 
2nd years’ figures are available. 

So far the only hopeful result has been fiajin cleaning out. It may 
lie |)ointed out that on sections left unpruned in allernale years the 'I'liread 
blight is likely to increase if no treatment is aiijilied. 

I Consider that it would pay to spray any bushes showing obviotis 
signs of damage from 'I'hrcad blight in the rainy season, bushes on 

which the blight has t(j be searched for may be ignored. Fluids containing 

cojiper are superior to sulphur mixtures for this puriiose. 

Mr. Burton said that clean pruning apiieaied to be the most helpful 
solution of tile problem as far as cold weather treatment was concerned, 
and Ml. 1 unstall agreed. ^Ir. Mackay asked whether districts ^\■hcrc 
c'lean pruning was general, were freer from black rot than those wdierc 

clean iiruning was not the rule. Mr. 'I'unstall said that in general this 

was so but that there were exceptions. I'or instance even when clean 
])rnned, tea in certain situations sufi'eied l)adly. Areas enclosed l>y 
jungle might be \’eiy susceptilile and imjirovenient had Irenuently liecTi 
etlected by cutting back the jungle edges. 

Mr. Maegregor a.sked whether flamiiig of the bushes in the cold 
Weather with torches, had been tried. 

Mr. I uiistall said tlnit this had been done years ago in Darjeeling 
loi Ihiead blight with auparenlly good results and w^as a treatment 
worth investigating. 

Mr. Pearson asked if Whi/. had been tried and Mr. Tunstall .said that 
they had tried two kinds of Whi/ and many other kinds of spray fluid 
but none had proved of any use as a cold weather spray. He said that 
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Peroilox (Cuprous oxide) juove to be a valuable rains spray fluid. 

Kxperiiiients were l)ein.n carried out with this material. Ueplyini; to 
another (piestion from Mr. Ivarson Mr. 'runstall said tl'al there was no 
completely .satisfactory sprayer, but Vermorels liad pro\ed as silistact<'r\ 
as any. 


Mr. Scott asked whether it was necessary to bury i)iuninL»s from 
areas alTected l\v Thread blight. 

Mr. 'runstall said that there was no need to do this as exi)erinients 
showed no difference in the subse.iuent extent of the disease whether 
prunings were buried, left to lie on the ground, or earned oil'. 

Mr. Pearson referred to a particular instance (fl a piece ot high plate.iu 
tea of about i.t acres which was ion per cent uifected with \Uaeh vot. 
'This area was surrounded by jungle. After the jungle had been cut bach 
there was very mttch less black rot in the follouing year ; inoreover, 

Mosiptito blight was rediu'ed, and by the third yea.i all signs ol Phuk tot 
had practically disappeared. 

Mr. Benton asked whether it was a ipiestioii ol atmospheric 
lutiniditv or whether it was the elf-ct of allowing free flow of air across 
Die lea,' and whether tlav had noticed that black rot increased in a year 
when the weather was duller than ustial. 

Mr. Pearson said that in ig.to, a vear of heavy rain and long si)ell of 
dull weather, black rot was achially les. than usual in his district. 

The Chairman then called upon l)r. Roberts to addiess the Mi‘eliiig 
on the subject of Fermentation. 

Ur. Roberts.— Foi the last two years- 1 have been 1)US\' working out tlu 
biochemistrv of tea fermentation and I now think suflicieiit progress has 
been made to justify communicating my conclusions to this Contereiice. 
In anv i)iece of scieiitilic research a glimpse of the truth may lead to con- 
clusions being drawn, which in the light of lurther experience, may have 
to be drastically revised. I’or this reason I have been reluctant until now 
to say mttch about this work, and have contented myselt with recording 
the results in scieiitilic periodicals. 

1 do not claim to have sohed the prolilein completel\’. Mttch wdiK 
remains to be done, but I feel that the liroad outlines have been 
e.stablished, and what coiiclusioiis I am drawing stand comparatively 
little risk of being shown to be laulty. 

We must not consider Tea h'ermeiitatioii to lie an isolated pheno- 
menon. 'riie darkening of many plant tissues after damage, .such as foi 
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L’xaiiii)Ie tliL htow iiinx ot a peeled a|)j)le, is completely aiialoj^oiis to tlie 
develoimient of the hriKlil copper-red colour in mechanically rolled tea- 
leaf. The damage to the tissues has interfered with the \’ery delicate 
balance of the resi)iratory i)rocess, and conse<juently to understand tea 
fermentation we must know something about the normal process of 
respiration in plant ti.ssue. 'I'liis is rather a specialist’s subject, and 1 do 
not pro|M)se to deal with this at the moment. 

It has been shown that the rate of fermentation is controlled by the 
amount of an enzyme ])resent in the ^reeii leaf, which has been identified 
with a reasonable dej^ree of certainty as cytochrome oxidase. ’I'liis 
enzyme indirectly assists the o\idatit)n of the tea tannin during fermen- 
tation. I'hizymes such as this cytochrome oxidase are present in such 
small amounts that they can be assayed only by a measurement of the 
effects they exert. A tec‘hni<iue has been developed, in which the cyto- 
chrome oxidase activity may be estimated in terms of so many Q02 units. 
'I'hese units are (|nite arbitrary and represent the rate at which oxygen 
is consumed in the in'eliminary stages of fermentation. For an average 
good fermenting jal, the Q02 value is jd)out 20. I'or such a Q02 value 
an all in fermentation time of ;> hours is required at 85"!'. An ai»proxi- 
male relati(mship exists between the Q02 value and the lime of fermenta- 
tion at such that — 

k)(>2 X fermentation time in hours 60. 

Seasonal Variation.- The ^02 value of leaf of one jat, from a parti- 
cular plot, varies somewhat irregularly from week to week, h'or a jat 
such as neljaii or 'ringamira, the oiilside limits for Q02 are from 17 to 
which corresiK)nd to fermentation limes of and 2.I hours respec- 
tively. Serious \ariations in the optimal time of fermentation, for 
different times of the year, are thep-fore not anticij)aled. 

Jat Variation.— (denerally speaking there is little dilference in 
fermentation rates with jat. Hetjan may ferment faster than China one 
week, and slower the next, but over the whole sea.son there is 110 
significant difTereiice between the two. The vSinglo, and its daughtc'r 
Kharikatia. that we have in the 'I'ocklai clearance, are however slow/ 
fermenters, and their Q02 values are always .significantly lower than those 
tor good fermenting jats such as Betjan. We find a distinct imiu'ove- 
meiit in teas from these jats by extending the lime of fermentation by 
to I hour above that required by normal jats. Despite this improve- 
ment, however, the ta.sters never value such teas so highly as those from 
belter fermenting jats. 

Siiijlle bushes.— W’e have carried out a few i)reliminary experiments 
on leaf drom single bushes. Generally si)eaking, bushes w'hich yield t<?as 
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of ^ood stroiiffth (utilisiiipf the liotanisl’s results for siuj;le i)usli luauufae- 
lures), liave a liigh Qn2 value aiul it is anticii)ate<l tliat this method of 
eharacterisation of hushes will he of use in selection work. Alread\ 
hushes with as hifth a Q02 as 32 have heen found, and we should autieipatr 
that hushes of this type would he very desirable ones for i)roi>a.eation oti 
a strenft:th basis. 

Effect of temperature.- We now come to the somewhat dehatahli 
point of the effect of temperature on quality, before we ko into tliis 
subject it is necessary to consider the chemistry of the inocess a little. 

Tt has heen estahlishe<l that the tannins in lea underuo two distinct 
tvpes of chemical chanc>e <lurinp[‘ fermentation. I'he more obvious of 
these is the oxidatiim by atmospheric oxygen, and it has been sl'.owu 
that under normal conditions of manufaelure al)oul c)o‘\, of tlu* tannin 
in tpeen leaf is oxidised (lurini* fermentation, .\fler oxidation, the 
oxidised tannins have the ]*ower of coml)inin‘2' with eacli other tn form 
more complex molecules. This process is known as condensation, 
and the ability of oxidised tannins to condense is api»arently 
unlimited. The initial condensation products seem to be able to con- 
dense with each other or with freshly oxidised tannin moleciiles, and 
consequently, when the process is sto|>]>ed by firinft’, a whole raiq»e "f 
condensation products exists in the made ten. 

The oxidation of tea tannin is a process involvinji enzymes and 
consequently is not affected by temi)erature in (|uite the same way as a 
tiormal chemical rejiction. (Generally a chemical reaction doubles its 
si>eed for every riSe in temperature, but, witli an enzyme reaction, 

IukIi temperatures act in the opposite direction as enzymes are destroyed 
by (|uite moderate heat. 

tt bas i)een sh.own experimentally tk.al tbeiv is very little variation 
in the rate of oxy.uen consumption V>y fermentin^^ tea le:if over a consider- 
able raiiRe of temperatures (70 — ioo"h\) . 'l^iie two oj ►] tosiipe' effects of 
a higher tetniierature, viz., ^renter rate of chemical reaction, and j^feater 
extent of enzyme inactivation, .seem to cancel each other oitt. 

Condensation of oxidised tannins is not an enzymic process and is 
snlqcct to the general laws of noynal chemical reactions. Con.seqncntly 
temperature of fermentation has a marked effect on the nature of the 
fermentation |)roducts. I'or the same degree of oxidation the tannins will 
be much more liiglilv condensed at high temperatures of fermentation than 
at low teniperatnres. This chemical difference between low and high 
temperature fermented teas is reflected in differences in their liquor 
characters. 
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W'c lia\c reason to tiiiiik that briskness is a cliaractei' associated with 
a low (leKi'c'e of condensation, h'nrther condensation is j>resuined to he 
acconii)anied by a fall in briskness, but by an increase in stren.uth, which 
seems to be a proin-rty of moderately hi.u'hly condensed tannins. Once 
this (ka^iiec of condensation is exceeded, however, stren.uth falls oft, and 
teas can be obtained in which the tannins are so hii^hly condensed that 
the li(|uor has neither streii.^th nor Iniskness. d'he di/>/// of colour 
increase's contimionsly with increasins^ condensation, 'riusc relations may 
bf depicted in the form of ('iirves. 

Briskness 


" ' Degree of Condensation 

It will be noticed that einpliasis is laid on dei>th of colour. As you 
all know, teas which are alnio.st black in colour, may be manufactured. 
Up to a certain point depth of colour is desiralde, l)ut ft good tone 
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colov.r is also retiuired. I'asters who use milk, f^eucrally express the 
opinion that the most desirable colour is that which gives a rosy cr)lour 
on the addition of milk, d'his tone of colour seems to be best developed 
under conditions which residl in a liigli degree <tf briskness. 'These 
conditions produce a low degree of condensation, and heiic'e a com]»ara- 
tivel\ low intensity ol colour. 'Tasters who do not use milk, therefore, 
olten i)reier the colour ot a li(|Uoi considered inferior on the milk test. 

'Thesi theories on ('oiideiisation and lifiuor c'haracters may seem to 
you to be based on nothing more than mere assertion, so I should like 
to back them up by showing how the- observed \ariations in liciuor 
characters with time and temperature of fermentation, fall in line with 
those predicted by this tlieory. 


During ip.tQ exiKaiments were carried out b\' the Chemical 
Department on the effect of time and temperature (»t lermeutation. As 
usual, these teas were subjecte'l to a itaiiel ol tasters who \'alned them 
and assigned marks for the various characters, in the tables 1)elow are 
gi\eii the average marks for teas fermented under \arying conditions. 
'The iigures in the table are means ot live or six tasters {excei>t where 
otherwise stated) and for six or eight manufactures. 

I, Betjan Tea. Means of six manufactures. 





iii)^ k 



80^ k 


Cliaraefor 

Tasters 

2 

•> 1 
j 

■f 

2 


4 hours 

Jn fused leal’ 

A-D 

1 • 1) 

d • d 

d ' 2 

4-1) 

d • 4 

d • 3 

Colour (witli milk) 

A 

;d.s 

1*7 

f-3 

3 • d 

3*5 


Colour 

B-D 

2-5 

2-7 

2* S 

3’0 

32 

3 • d 

Strongth 

, A-D* 

2-2 

2 • 1 

2 • d 

2 ‘4 

2*7 

3*b 

Quality 

. A-D 

2‘S 

2-S 

2wS 

2 ■ 3 

2'd 

2*3 

(jiiialify 

A 

:d.5 

•> . •) 

;d3 

2 • d 

2 • 3) 

1*2 

Briskness 

. A-E 

d'i) 

3 ’ 7 

3-6 

3-0 

3-3 

3*1 

Briskness 

A 

4-0 

3*8 

3*3 

3*3 

2*7 

2*2 
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11. Kharikatia Tea. Means of si.\ manufactures, 


Character 

Tasters I 


G0° F 

! 


80"^ F 



3.^ 

4 


3j 

4 hrs. 

Infused It'af 

A-E 


3-1) 

44 

3'.) 

4-5 

4-8 

Colour (with milk) 

A 

0-8 

2*2 

2-8 

2-2 

2-8 

2-5 

Colour 

B-E 

2-0 

20 

2 • .3 

2-4 

2-9 

2-9 

Strength 

A-D* 

J *2 

1-7 

.1 -0 

2-4 


25 

Quality 

A-E 

2-5 

2-5 

2-7 

2-5 

2-3 

2-3 

Quality 

A 

2-5 

2*7 

3-0 

2-5 

2*3 

1*5 

Btiskiifiss 

A- 10 

:M) 

,3 8 

:m; 

3-(.; 

3 '4 

3-0 

Jiri.skue.-5.s 

A 

4-<s 

1-7 

4-5 

:v8 

3-0 

2-2 


* 'I'a.sler I*! sultniiUed a minority report, in that he failed to find any variation 
in Nlrenj.'th of liquor with time and temperature of fermeiitalion, for either 
jat. His marks are therefore omitted in calculating the general average. 

in, Lijllit leaf jats. Betjan and Tingamira. 

Itleaiis of ciglit niamifactiires and six tasters. 


80° F j 90° F 

Characters ! 



i 

3| 

1 i-'f 

3| hrs. 

Infu.setl leaf 

5-3 

• r> 

,5- 1 

5-3 

Colour ... 

31 

3' 4 

3*0 

3-4 

Strength 

3-0 

3*2 

2-9 

3 0 

Quality 

2-9 

2-7 

2-6 

2-5 

Bri.sknes.s 

3*9 

3 • 5 

3*6 

3-2 
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IV. Dark leaf Jats. Burma and Doolia 

Means of eight manufactures and six tasters, 


Characters 


80 ^ F 

2 ^ 


90^ F 




lirs. 


Infused leaf 

4-3 

4-5 

i3 

4*5 

Colour ... 

2-8 

3 1 

2*7 

3*1 

Strength 

2-6 

2-7 

2-4 

2-7 

Qualify 

2*2 

2*1 

2-1 

1-9 

Briskness 

3*6 

3-1 

3-3 

2-9 


An examination of these results together with tlujse reported by 
]\Ir. Benton at the last Conference shows how well the “condensation’' 
theory tits the facts. 

For all jats briskness is maximal at 6o^F. and aj hrs. fermentation. 
An increase in time or tcmi)craturc produces a significant decrease in 
biFskiiess. Fnder all cases investigated, increasing degree of condensation 
is associated witli a decrease in briskness. 

Quality seems to follow briskness although this does not mean that 
these two characters arc identical. In my opinion, conditions which lead 
to a brisk tea are those that are the best for the develo]nnent of flavour 
1)ut this is a rather tentative conclusion. 

vStrength generally increases significantly with time of fermentation 
up to or 4 hours. There is also significantly better strength at 8 q°F. 
than at 6o^F., but if the temperature of fermentation is increased to 9o°b\, 
strength is significaiwly lower. Benton showed that maximum strength 
decreased with temperature from yo^F. to loo'^F. so we may conclude that 
strength is developed to its greatest extent at a temperature of about yo'^F. 

The time recjuired to achieve maximum strength varies with the 
temperature. At too^F. it decreases from any fermentation time beyond 
2^ hours. Maximum strength is shown at about },{ hours at 9o'^b\, 3'i 
hours at 80‘^F. and just above 4 hours at 70'^F. 

Both Benton’s results and my own therefore agree, in showing that 
the conditions for the develoinnent of maximum strength are very 
different from those for the maximum develoimient of briskness. 
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Further, many tasters consider that a tea fermented to ,eive tlie best 
])Ossil)le strength is lacking a little in cup colour. This is emphatically 
not the opinion of those who taste with milk, but nevertheless, the objec- 
tion of some tasters to the cup colour of leas which stand out for briskness 
or strength must be recorded. 

It is obvious from these considerations, that a tea cannot be made 
which can cominne the l)cst possible bri.skness, strength and intensity of 
cup colour. One can only be developed at the exjionsc of the others, hut 
any one character may he pushed U]) to its maxiimim by a careful regu’a' 
tion of time and tem]X‘raturc of fermentation. 

OxyTernientation.- — T should like to conclude this talk with a few 
remarks on a new process in fennentation that has provoked some discus- 
sion — Warren’s oxy-fermentation. 

The cytochrome oxidase in tea leaf causes a much more ra])id oxida- 
tion of tannins when tlie ]»rr)ccss takes place in an atmosphere of oxygen. 

1 he rate of lermentation is accelerated :il);)iu threefold, and well-rolled le if 
is ready ior firing after ’o to_ minutes fermentation in an oxygen 
atmosphere. This oxv-fernientatioii also distnrhs the normal ratio of 
oxidation and condensation. There is not the time for condensation to 
proceed to the same extent as is usual, and coiise(iucntl\’ the manufacture:! 
product is nuicli brisker and of better cpiality than that fermented under 
normal conditions, 'riiere seems to he a slight loss in streiigtli, and eu',) 
coloui is mneh lighter. Here, once again, the tasters are in agreement 
as to the effect of the jiroccss on (he characters hut disagree \erv mucli as 
to tlie market value of those changes. Some say the oxygen-treated tea 
is () pies better and some ’ |>ies worse, and ewery intermediate o|)inion is 
abo lecorded. hor the time lieing therefore this new ]»rocess must he 
coiisidcied sub judicc hut further ex[K-riments are in jirogress. 

It sliould he emphasised that the limes and temperatures of fenneuta- 
tioii (pioted throughout this pajicr refer to the special conditions reigning 
111 the Tocklai Factory. Jat and variations in the hardness of rolling, 
to mention only two factors, may alTect these fgures considerably and for 
liractical applications of these results each particular factory would have 
to he considered seiiarately. 

Mr. La^Jden referred to the difference in oiiinion expressed by tea 
tasters as to the value they jilaced on the various charaeteristies of the tea 
liquors and asked whether the tasters had been reiiuested to value for a 
particular market. He iiointed out that a certain market would place a 
higher value on cpiality than another market which might inefer teas of 
gieatei stienglh though they had less (juality. 

Mr. Cooper said that tasters had lieen asked to value the teas as if (hey 
weie to 1)e sold that week on the Calcutta market. 
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Mr. Scott asked whether in the experiments on Fermentation, C.T.C. 
leaf was used. 

Dr. Roberts said tliat it was, and explained the metliod of maiv’fac- 

ture. 


Mr. Scott sug:gested that as this method differed from that in practice 
rn many commercial ^>ardcns the results obtained mi^ht be of little practi- 
cal value to such i^ardens. It was i>ointcd out that in 'Mr. Benton’s earlier 
experiments on Ferineiitation no C.T.C. was used but exactly similar 
results were obtained. 

Dr. Wij^ht also mentioned that the results he had obtained from hand 
manufacture aj^reed with those obtained from C.T.C. manufacture. 

Dr. Roberts added that he had ol)tained precisely similar results 

using- minced leaf. 

The Chairman exphasised that it mattered little b.ow the damage to 
the leaf was brought about. Whether the manufacture was by sucli 
different ])rocesses as rolling or mincing" the rate of oxygen uptake 

remained the same. He would haw no hesitation in api)l\’ing Dr. Ibil eil-/ 
findings to commercial manufacture on that account. 

Mr. Lagden then addressed the Meeting and ex])ressed ])leasure on 
behalf of himself and the delegates at being able to be i)resent at this 
Conference. He assured the Chairman that the Calcutta Committee were 
keenly interested in all that was being done at 'rocklai, and would always 
try to maintain I'losest touch. He suggested that the Annual Report 

which the>' had just listened to was of such great interest to all concerned 
with the tea industry that it might he |)ublished as soon as possil)le. He 
])ointed out that the Proceedings of the Conference might take some time 
bt.fore it appeared in print. 

He thpught that there was great scope for the Advisory Officers when 
they were stationed in their districts, to arouse even greater enthusiasm 
among the planters in carrying out field exiieriments similar to those 
already l.eing carried out, and which had jirovided such valu ible 

information. 



SECOND SESSION, 16th February, 1940. 


The Cliairnian in opening: llic second day's ^Icetin^ called U])on 
Mr. Harrison to talk on tlic I{fkct of Maimring, 

etc., on the Quality of Tea. 

Mr. Harrison. — Vp to 1932 no definite evidence was available on the 
effect which factors such as nianurinj?, plucking and pruning had on the 
character and value of the made tea. 

This docs not mean, however, that ideas, often very decided, were 
not held l)y various people both in the producing and in tlie marketing 
spheres of the industry, on the effects on quality of cultural factors such 
as have lieeii mentioned. vSoine of these ideas have proved correct, but 
others have been shown to be very far from the truth. Kor instance, 
while the view that coar.se plucking had a detrimental effect on (juality 
has l)een borne out by e.xperiment, it has been shown very clearly that 
the idea that e.xcessively clean j)runing resulted in better tea, is without 
foundation. 

Comnieiicing in 1932, a careful study of the effect of cultural factors 
on tea value has been made, and results have lieen reiiorted annually, in 
Annual Rcfiorts of the vScientific Deiiartment ; in one bulletin * (19^6) , 
(in which a detailed account of the technique of the e.xperiments was 
given) ; and at the h'irst Conference in 0)37. 1 must mention here that 

the credit for the design and techni(jue of these ex])erinicnts belongs to 
Mr. Cooper. 

1 he object of this address is to assemble the results of this eight-year 
piogiamnie of \\«)rk, in as brief a loriii as possil)le, omitting all detailed 
tables of results. 

i he cultural factors whose effects on (piality have been investigated, 
are — 

Manuring. I his has involv'cd a study of the eflect of nitrogen- 
ous manures (organic and inorganic) in different (luantities ; 
the effect of potash and jdiosidiatic manures; the effect of time 
of application of nitrogenous manure; and the effect of applica- 
tion, of manures such as lime and suli)hur which produce large 
variations in soil .icidity. 

Put briefly all our results from many ex])eriments indicate clearly 
that there is a slight decrease in value of tea from nitrogenous manuring, 
w ith any kind of nitrogenous manure, providing it is eflicient enough to 
cause an increase in crop. The drop in value is proportional to the crop 

Ivxperinieiits on the Ou.alily of Tea. 
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iiicreasG, not to the quantity or kind of nitrog^cnous manure. When 
normal quantities of manure are used, (as for example, 200 Iks. sulplvate 
of ammonia, 12 mds. of oilcake or 5 tons of cattle manure), tkou^k at 
Horbhetta tiiey maintain a cro]) of about 4 mds. of tea i)er acre above 
unmanured tea, they do not residt in any lowering of tea value wlucli 
tasters can detect. 

Any nitroj^enous manure, organic or inoiq^uuiic, however, if applied 
in snfiicient (iiiaiitity to double this crojt increase, produces a detectable 
drop in the value of tlie made tea. Snflicienl evidence has been acciunn- 
lated to leave little doubt that the al)oyc statements arc close to the 
truth. 

T was always under the impression that amon^ the older generation of 
])lanters, there existed an almost universal prejudice against the use of 
chemical fertilisers and in this connection it is interesting to read the 
remarks on the subject of manuring and (pudity made by Col. Money 
some 70 years ago. 

“Manure.- .\n idea existed formerly, cot, I l)elieve, fn)m stray 
Chinamen, who 1 don’t think knew much about I'ea in any way, 
that manure, though it increased the yield, si>oilt the flavour of 
'kea. d'he idea is opposed to all agricultural knowledge, for high 
cultivation, which in no case can be carried out to ])erfection 
without manure, much improves the strength and flavour of all 
edibles, the product of mother-earth ” 

“ . . . After experience showed me that manuring nearly doubles 
the yield of plants and that so far from injuring the flavour of 
'I'ea it improves it, while it adds greatly to the strength. ..." 

“ , . . When it is considered how much is taken from the Tea 
plant, it is evident the soil will be exhausted, sooner or later, 
if* no means are adopted to reitair the waste. Where manure 
cannot be got the w'aste must be made ui>, as far as i)Ossible, by 
returning all other growth to the soil. Hut manure should be got 
if possilde, for it will double the yield of a garden; and highly 
concentrated chemical manures will, I am sure, be eventually 
much used on Tea gardens. ...” 

Though wc would hardly like to go as far as Col. Money did in 
claiming that manuring improves flavour and strength, it is conceivable 
that under certain conditions teas miglit be improved by manuring. At 
any rate such harmful effect as may result from manuring certainly so 
slight that in practice it may be disregarded, providing manuring is not 
grossly overdone. It would need a very greatly increased price to com- 
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pcnsatc for tlie loss in croi» wliicli rvonld result from cessation of 

The usual time for application of manures is in the early spline, 
follo\vin.e' pruning, and Iho usual practice on mature tea is to broadcast 
tli.‘ I'laiuu'e and turn it in with a ver\ lij^dit ho., 1 1 takes roue,hl>' al>out 
.S weeks from time of application before the* bush shows any resiionsc 
t » manuring in tlie- st)iine, and then only if the soil remains moist. If 
tlu' soil is di'N’ at the time of api)lication, its eOect on crop will come 
about 5 weeks after the first ^*'11 <>f Thus in manure,- 

a]t; lied in Mai eh will be jiroducine a response by the iniehne or end (tf 
April. Some fear has been expressed that tlie effect of this plentiful 
supply of available nilrojien will lie to produce ver\- rajiid and vigorous 
p.rowth, not only during the first lint also during the second flush, 
thereby seriously affecting (piality during this period. Mx|>eriinen<s 

carried out in 1938 indicated not tlie slightest difference in the value or 
teas made during the second flush iieiiod from bushes manured in 
March, compared to bushes manured with the same mixture in early 
October. Moreover, it makes no difference to .second flush quality whether 
the manures applied arc in organic or inorganic form. 

Xitrogeiious manures such as calcium cyanamide whicli lower soil 
acidity, liave been shown to lie less efficient in the long run than manures 
which increase acidity of the soil. This probably explains the fact that 
the teas made from bushes which have had calcium cyanamide for .some 
years are slightly better than those which have had sulphate of amiiioiiia. 
The crop from areas manured with the latter manure is at a considerably 
higher level than that from the former. 

We have been unable to i)rove any signiiicant difference in qua’ity 
from alteration of soil acidity by tlic use of lime or sulfiluir thoiigli there 
were indications that quality was adversely effected when the soil acidity 
was brought to a very high level, by large apiilications of sulphur to an 
already acid soil. 

Early in our work, wc tackled the question of the effect of potash 
and pho.spliatic manures on tea value, and found indications of a slight 
good effect from phosphates, and a slight but definite bad effect from 
potasli. The slight good effect from phosphate was so slight that it did 
not appear to justify the continued annual application of phosphates. 

It may be that the long continued omission of potash and pliosphate 
from a manuring programme may in time result in a deliciency of these 
minerals in the soil and cause loss not only in crop but in quality. The 
position is being, and will continue to be, carefully watched on our trials 
at Borbhetta, Tulsipara, and on commercial gardens; and it is confix 
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fiently expected that ample warning of any falling off in cro\^ and c^nality 
will he given, if it does occur. 

. Pruning.— Resuits of ex])erunents leave little douht that the best 
time for annual top pruning is early December, taking into considera- 
tion crop, (pudity and health of the bush. Karlier ])runing, vir:., October, 
gives more and better second flush tea, but autumnals are lost and bushes 
may sufler more branch disease (sunscorch, etc.), than bushes pruned 
later. Later pruning than December, though it may lessen tlie loss from 
Red spider attack, gives less crop — esi)ecially second flush, and does not 
result in better (luality at any time of the year. 

There are few' gardens indeed where the bulk of the pruning is 
finished earlier than the beginning of December though there are a few 
in the fortunate position of being able to make their crop with a lot to 
si)are. Some of these have adopted the practice of pruning early and 
getting a large second flush crop, afterwards leaving the areas out of 
iducking. 

Clean ])nuung, by which is meant, (ajiart from removal of snags and 
dead wood), the removal of un]>roductive live wood only, r.g., l)anjhi and 
\’ery weakly shoots, has given better (juality throughout tlie season, than 
cut-across pruning. No better quality has resulted from any more 
drastic form of clean jiruning, e.g., spacing or stick-pruning. This is 
contrary to Tliiper Assam belief and should be contirniod on a larger 
scale by e.xperiments on gardens, especially those in Upper Assam. 

We have shewn that bushes jiruned biennially give poorer tea than 
annually pruned bushes, not only in the unpruned year, but also in the 
pruned year, w^hen tiruning is on 2 year old wood. So far, however, we 
have not been able to carry out experiments on loss of (juality resulting 
from cutting l)ack, but an exi)criment has been designed to be carried out 
this year and sid)sequent years, on tea cut to 8 different heights from the 
ground in ^December, 1038. There was no ])oint in manufacturing teas 
from these Imshes in iq3() as no one is interested greatly in (piality in the 
season immediately following cutting back. 

Pluckinjl. — We have examined the elTect of variations in plucking 
on quality from two points of view, that of coarseness or fineness of leaf : 
plucked ; and of degrees of severity of plucking, maintainmg a constant 
standard of leaf plucked. 

In the seasons 1934, 1935 and 1939, the finer the plucking the better 
the tea. Idttle difference in valuation, however, was shown between very 
fine and ordinary fine plucking. A medium form of plucking, which; 
involved taking everything ready (larger than one-and-a-bud shoots) inj 
7 days, generally gave distinctly poorer and les" 'ippy teas, .while tjie 
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dilTerence was accentuated with coarser iducking. During: the early 
second flush, however, when shoots were small and stunted by greenfly, 
and teas reached a high level of (luality, it made little or no difference to 
valuation whatever the coarseness of plucking. There would appear to 
be no advantage in maintaining a very fine standard of plucking under 
these conditions, though it might be difficult in practice to ])ersuade 
pluckers who had been allowed for a period to take everything, to revert 
to a strict discrimination as soon as the situation demanded it. 

In all three years when the experiment was tried, it was found that, 
had the teas actually fetched the prices tliey were valued at, freer forms 
of plucking would have jiaid in view ot the larger croj) and lower cost 
of ])lucking, [irovided the teas were ke])t free from stalk. Unfortunately 
the experiment is on a block of tea which always gives i)Oor quality rela 
tive to many other areas at Borldietta. With better quality jat, differ- 
ences due to fineness of plucking might well have been accentuated. 

vSome of the most interesting results have been obtained in connection 
with experiments on the effect of severity of iilucking on quality. 
Generally, it aiq^ears to make no difference to early teas, and only a slight 
difference to mid-season teas, wfiiethcr bushes are hard or light ])lucked. 
lyigbt plucked bushes do however give slightly better mid-season teas, 
and distinctly better autumuals. Thus the same second flush quality 
results from plucking to the janam over 4", b" or 8" of new wood. 
Towards tlie end of the season, liowever, the longer new growth results 
in slightly more autumnal character. Rains teas, and to a more marked 
degree, autumuals, are im|)roved by leaving a leaf above the janam, on 
the second round or subsequently. Further experiments are needed to 
determine the best time to leave this leaf. It is reasonable to suggest that 
it might be done after the second flush has been removed, /.t:., middle to 
end of July. This is also to be a subject for experiment in the near 
future, l)ut is also a subject which needs investigation by managers on 
their gardens. I suggest that a comparison of the crop and quality of tea 
might be made, between (a) the normal system of plucking, and (b) one 
in wdiich the initial growth left at tii)ping is 2" less throughout the second 
flush ; and about the middle or end of July a leaf is left on one plucking 
round, after which plucking is again to the janam for the rest of the 
season. Thus a garden plucking to 7" and to the janam, might experiment 
with plucking to 5" and to the janam till the end of July, then leaving 
a leaf for one round, and then again [)lucking to the janam. 

It is not considered an easy matter on some gardens, to establish a 
hew flat surface for plucking, after leaving a leaf. In these cases it may 
be found better to leave the area unplucked for one round and then to tip 
to a new level 2^ above the old, or to lightly skiff off the grow th 2" above 
the old level. 
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Most of the effects of various cult\iral factors to which T have referred 
have been comparatively slight, as far as quality is concerned, though 
their effects on crop are often very great. Frequently slight improve- 
ment in quality could only be obtained at the expense of so much cro]-) 
that the net result in general would be monetary loss. There is one 
direction, however, in which very large differences in tea characters show 
up and that is when we arc concerned with jat. The subject is, how- 
ever, one for the l)otanist. After we had manufactured crops from several 
well-known commercial jats and found large differences between tliem 
in tea value, the botanist showed that there were even greater differences 
between individual bushes of the same commercial jat. 

It is well-known that there is no such thing in commercial tea as a 
pure line variety, and that the product of any seed garden is mixed. 
Thidcr such conditions experiments made to compare the (puility of teas 
of different jats is liable to ))rovide misleading information unless it is 
clearly understood that results strictly ajiply only to the particular areas 
of tea on which the experiments were made. Nevertheless results do 
])rovide in a broad way some indication of relative characteristics and 
merits of distinctly different commercial jats. 

I have said enough to indicate that our knowledge of the effect of 
cultural factors is comparatively small, in spite of 8 years of concentrated 
work in this direction. Moreover such results as we have obtained must 
be applied in practice with caution. 

There is a great need for a translation of th’csc results to garden 
conditions, by carrying out experiments on a full scale plan. We have 
attenqdcd to carry out exi)eriments on a small scale in commercial fac- 
tories, but results are not so far encouraging. We are .still hoping to 
devise a small scale method which will be applicable to gardens. 

I am of the opinion that at the present time the small plots designed 
for experiments on commercial estates are not suitable for providing 
material for manufacture — even l)y combining the leaf from 5 replicate 
plots of 200 bushes each, one cannot get enough leaf to fdl a large roller. 

Larger areas are necessary, but it is obviously not i)racticable to lay 
out a complete N. P. K. exi)crimcnt, for instance, with one acre plots. 
It would be possible however for each of 5 gardens in an Agency ot 
Company to lay out a limited number of five acre plots and give each its 
appropriate treatment. By combining the results of all 5 gardens, some 
approach to accuracy can be obtained. 

A point of great interest in Darjeeling for instance, would hie to find 
whether phosphate, which has improved (piality slightly in our experi- 
ments, would d© so to a greater extent, and one which would make its 
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ai)r)licatioii worth while. An area of say lo acres of the same jat might 
be chosen and half of this area given idiosphatc. Weekly manufacture 
of tile two areas could l>c made over the .second flush and the teas .sorted 
and \’alued. .Vs a precautionary measure the areas should be plucked 
and manufactured .separately during the sea.son before applying the 
manure to .see whether approximately tlic same flavour, etc., is given 
by l)oth areas. If this experiment were carried out by five gardens, the 
combined results .should be of value. 

The Dooars are concerned with loss of autiimnals — it would be of 
great \alue lo determine in the same way as I have described al>ove, 
wlietlier clo.ser initial plucking, followed by leaving a leaf, would effect 
an imiM'ovement in autunmals sufficiently marked to be worth while. 

It is no u.se one garden doing an exjicriment such as tliis on a single 
area, hutlier it must be done by .several gardens on exactly similar lines, 
or one garden must repeat the experiment on several large areas. 

Mr. Burtun wanted to know’ with regard to experiments on commer- 
cial gardens how big plots could be used. He ha<l tried plucking experi- 
ments \\hen the leaf was rolled in the same roller at different times. The 
experiment was therefore not precise. 

The Chairman said that this sort of ex])eriment could be properly 
<lesigued statistically, and it was imi»ortant first of all lo consult the 
Scientific Department, as it was by no means a simple matter to eliminate 
sources of error imd make such an experiment as far as possible above 
criticism. We knew that tasters could distinguish between the teas manu- 
factured in our own rollers, which were ]>urchased as identical. Targe 
rollers must similarly differ slightly, and differences between rollers 
must therefore be allowed for. However, it w'as pos.sible to design effi- 
cienl exi)eriments, and the Officers at Tocklai would be only too |)lea.sed 
lo assist managers in so doing. 

Mr. Harrison .stated tliat an experiment had been carried out on a 
commereial estate e(mii)aring tea manured with phosphoric acid, with 
uiimanurcil tea. The two samples were rolled in a single roller. In one 
week the phosi>horic acid-manured tea was rolled first, followed by the 
unmaiiured tea; the next week the order was reversed. If .sufficiently 
re])licated in this manner such an exi»erinient was satisfactory, othciwise 
tlie best method niiglit be to have one replication of eacli treatment on 
each of several gardens in a di.strict, po.ssibly of the same agency or the 
.same company. The final working out of the experimental results could 
be done at Tocklai. 

Mr. Burton said that he could undertake one such replication biu 
Mr. Harrison pointed out th^t Mr. Burton could only do one repeat and 
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the point was that many replications would be needed for each experi- 
ment. 4 or 5 gardens in one vicinity would be the minimum. 

Mr. Cooper empliasised that in experiments with a single replication 
the diderent plots mip^ht be on entirely different soils. This did not ai)])ly 
to Mr. Burton’s experiments in which he had compared the bulked leaf 
from 7 plots with the bulked leaf from 7 other plots. In this way error 
arising from soil differences certainly was made very small though WP 
could not estimate its amount as we do in our other cx])eriments, 

Mr. McLennan asked how the difference between the two rollers at 
ff'ocklai could be accounted for. 

The Chairman i)ointed out that it was extremely difficult if not 
impossible to obtain two machines which could be guaranteed to luoduce 
exactly the same effects on the material passing through them. Thus 
the two rollers in the Tocklai Iwxi>erimental factory, though of the same 
make |)roduced very different results even when ruii at the same speeds, 
pressures, etc. 

Mr. Boyle considered that an investigation of the causes of such 
differential effects would be well worth while. 

Dr. Roberts mentioned that he had been using boys to roll > lbs. 
sainiiles of leaf by hand. Differences in pressures applied by the different 
boys were very obvious. This was overcome by making each boy roll 
each sam])le for a short jieriod. 

The Chairman remarked that the Conference would appreciate in 
some small measure our difficulties in designing cxi)eriments on this 
account. 

Dr. Wij^ht pointed out that the differences between our small rollers 
^\•ere likely to be much greater than between full sized rollers. 

Mr. Winter added that in a similar way differences between single 
boys each rolling 2 or ozs. of leaf were greater still. 

Dr. Wight stated that ])articularly when small quantities of leaf were 
being handled, as in the Botanical Laboratory, there was an unavoidable 
tendency to eJen out differences between various samples bv the carrying 
over of juice on tlic bov’s bands from one sample to another. 

Dr. Roberts stated that in spite of this, the differences between the 
various samples still remained very marked, when 2 qr 3 l^s. samples 
were being rolled. 
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Dr. Roberts stated that he had seen it mentioned that phosidiorns 
had an influence on flavour. He was inclined to a theory that phosifliorns 
manuring' and hi^^h altitudes were l)oth necessary for the production of 
flavour. Could Mr. livenden tell the meeting whether there were any 
indications of more flavour in second flush, high altitude, teas which had 
been manured with jdiosidiorus. 

Mr. Hvenden answered tliat he had never heard ]du)Si)horus connected 
with ([iiality. He considered that this was a matter for ex]>eriment and 
lu hoped that the Parjeeling District Advisory Officer would take up this 
line of work. 

Mr. Burton noted that greater nett financial return was obtained for 
coarsely plucked teas than for finely plucked teas according to the 
Tocklai taster’s \ aluations. It would, he thought, be dangerous to forget 
that we were now working on a restricted market. 

The Chairman emphasised that with the Restriction Act in o]>eration 
it does i)ay to make the best tea we can, so long as costs arc thereby 
not unduly increased. 

Mr. Harrison o1>served that the results of experiments could only be 
taken as indications. It was essential to check findings under local 
con 1 mere i a 1 coi id i t ions . 

Mr. McLennan |>ointed out that this year teas would undoubtedly be 
marked according to whether their valuation was up to standard or 
otherwise. If they were not up to standard they would not of course be 
accejited. Would plucking more freely in the second flush tend to lower 
the standard of the tea? He also enquired whether tasters would notice 
the dilTerenee brought about by freer ])lucking. 

Mr. Cooper thought that tasters would recognise more coarsely 
plucked tea. He recommended taking all leaf that w'as ready, at times 
w'hen the growth was stunted. As soon as the flush came away, about 
ist June, then plucking should be kojit fine. While the stunt was on 
there was no point in rejecting very small shoots of .s leaves and a bud. 

Mr. McLennan suggested that in that case it would be better not to 
alter ])lucking at all. 

The Chairman ]>ointed out that the difference due to stunted leaf 
would alter the value of the tea over as short a period as a fortnight. 

Mr. McLennan stated that in that case only one invoice would be 
affected. 
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Mr. Harrison wished to emphasise that our plucking experiments had 
1)ceii done on poor jats. We did not know what would haj^pen on better 
(juality tea but very probaldy bigger differences would be noticeable. 

Mr. Cooper said that one must not forget the differences in quality 
which had 1)eLn found Ijctween the jats. It would be a long time before 
our selection work I'roduced pure line varieties on a commercial scale, 
and meaiuvlule it was of great value- to a jdanter to have some idea of the 
(pudity and crop to l)e ex\)ected from the commercial jats he intended 
to use for reidanting. 

Dr. Wight agreed, but said that his criticism of our present manufaC' 
turing ex[)erimenls was that it would l>e unwise to argue from a single 
com])arison of light and dark leafed jats, to light and dark leafed tea in 
general. It wo\dd be dangerous to generalise from our admittedly limited 
jat ])lantations at Borbhetta and Tocklai. 

Mr. Cooper said that though he agreed with Dr. Wight concerning 
undue generalisation, we were entitled to say that certain jats with which 
we have experiments would do well but others would not. 

Dr. Wight rejoined that in dealing with coniniercial jats we took the 
seed from the tree lo years before the results became available. In the 
meantime great changes might have taken place in the baries from which 
the seed came, t )ur plants represented the seed of 15 years ago, and not 
necessarily that being sold at the t)resent time under the ])articular jat 
name. Caution was therefore necessary in ap|)lying our results to present- 
day commercial jats. In some cases the characters were i>ersistent, in 
other cases they might not l)e. 

The Chairmuii said that the Conference would a]»i>reciate the difficul- 
ties encountered in this connection. Dr. Wight had manufactured 
separately thousands of individual bushes of different jats. He had found 
tremendous differences in the tea even from a single jat. One particular 
bush producing really good (luality tea was a dark leafed Manipuri. In 
the main this jat did not give good quality tea, and there were thus 
obvious possibilities of altering entirely the characters of the present jats. 
When crop was increased by manuring it was usually found that the 
(]uality fell off to a certain extent. Nevertheless when dealing with 
individual bushes within a jat, high quality bushes had been discovered 
which were also good yielders. It was not necessarily true that a high- 
yielding bush was always a poor (juality one. Taking an individual bush 
whose characters are known, a high yielder and high quality, it was 
possible that further increasing the yield by manuring would lower the 
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(|\ialitv. At the same lime there seemed to he no reason whv hi.eh- 
hushes of hij^li (iiiahty which were not api>recia1»ly afTected Iw 
maniirin.u', mi^^ht not he ohlained hv snitahle selective methods. 

Tea tasters had insisted that we were not now making as good 
(juality teas as were made in llie old days, H'his was particular!}' noticc- 
ahle ill the case of aiitiimnals. Tlie Chairman thought the modern pluck- 
ing, hard on to tlie jaiiaui, had a great deal to do with this. We had 
indications tliat autumnal flavour could l>e alTected hv such iducking. The 
('laims of the tasters, as with all reminiscences, were f)rol)ably exaggerated 
to a certain extent, hut he thought that the present day lowering in 
(luality was hy no means completely imaginary. 

Mr. Kvenden suggested that experiment on variations in quality of tea 
resulting from manuring he conducted both on good and poor quality 
hushes. He lu)ped that the Advisory Oflicer would carry out experiments 
on any possible loss of quality Irrought about by manuring in Darjeeling. 

Mr. Scott asked w'hether lo.ss in quality due to manuring occurred 
throughout the season. 

Mr. Harrison pointed out that whether the plots Were manured ot 
not there was the same diflerence in autumnal flavour with the different 
plucking descrihe<l. I'he experiments on manuring had been carried out 
l)oth oil good and poor jats. 

Mr. Scott said that there was an idea in the Dooars that the seasons 
were changing, particularly in regard to the late rains. Could this be 
the reason for the loss in present-day (piality mentioned by the Chairman? 

Mr. McLennan said that ow'lng to Re.striction, gardens were stopping 
plucking earlier in the year. He remenihered plucking on Christmas day, 
when autumn flavour was olflained. 

Mr. Harrison said that the loss in (piality complained of by the 
tasters was noticed before Restriction came in. In the Dooars they still 
made as much autumnal tea as iiossible and sacrificed poorer quality rains 
teas. 

The Chairiitan said that he wished to bring to the notice of the 
Conference the 'locklai taster's Report I'oriu which differed from the 
forms used by tasters for muster sanijiles. He passed round the Taster’s 
Form, pointing out the extreme detail of the terminology used. The 
taster had to decide into which category of a comprehensive series any 
particular property of the tea fell. This use of detail enabled compari- 
sons between exiicrimental teas to be carried out with much greater 
accuracy, and provided data very suitable for statistical examination. 
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Dr. Wight V)r()i\glit ui) a further jioiiit al-nut Taster’s Forms. By 
studying a large number of rei)orts from tlie same taster it was evident 
that the tasters’ own classitication of the gradation of a tea character often 
(hd not lit in \\\{]\ tt\e groni)iiigs ou ttie 'Taster’s I'orm. It was not 
l)OSsii)le to standardise all the tasters. We had, for instance, S grades 
ef a character. Some tasters could only distinguish 4 or 5 grades. 'The 
taster was not consciously aware that he was making use of or s 
grades only. 

Ihe Chairman added that the use of statistical aual\'sis of the I'orms 
submitted l)v a large number o! tasters had revealed the unconscious 
l)iases of tasters tasting lor dillerent markets, 'i'he h'onn had |)ro\'ed 
of the greatest use in ex])erimeiilal work. 

The Chairman tlun asked Mr. Benton to t.alk on W'ater v^upplies. 
Mr. Mcr,ennan liad asked last year about the pollution and sterilisation 
')f water for te;i garden purposes. Fxperiments had been done in i()V) 
rial the results were of great interest. 

Mr. henlon. Fuiit\' of w atei suppl\ is of iuipoi (aiice to all gardens, 
hoth Irom the point of \iew of manulacture and of the well-being of the 
laiiour force. A polluted waiter supple cannot lu- used with anv degree 
of salet\’ in a mist chamber, and caises are on rec'ord where the use of 
h’ghly infected water for washing down niai'hinery has led to infected 
t.as. In some districts the custom ol wasliing rollers and machineiv during 
the course of manufacture is becoming prevalent, and the regular washhig 
of trollies each hour during manufacture is generally recommended. An 
infected water supjdy may however lead to trouble if used to clean 
machinery during the course of manufacture, when flaming is not 
possible. 

It must also be borne in mind that a polluted w'ell or tank is an 
indication tl’at conditions are not as they shoidd l)e, and although the 
bacteria normally i)resent in the water may be innocuous as far as human 
life is concerned, the appearance of a single dysentery or cholera case 
on the garden may be followed by an epidemic if the water supply is 
exposed to pollution. 

In tea gardens, water trotdfles come tinder three main headings, 
viz . : — 

Bacteria 

Algae 

Iron. 

I propose to deal with each separately. 
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/. Bacteria. -Ibctoru iim- thul their ir.iv into a water atiwilv in 
throe ways : — 

(t) Direct pollution; 

( 2 ) Decayin.e: animal matter; 

(;0 Decaying vegetahle matter. 

Direct pollution occurs when or^ianic matter, on which bacteria are 
(leveloi)in^', is allowed to rind its way into the water. In tanks, surface 
run oft is the primary source of pollution. When a tank is constructed, 
a zone of land of varying width is fre(|uently arran.i>ed to slojie towards 
the tank in order to increase the catchment area. In such cases it can 
be safely assumed tliat bacteria breedint^ on cattle manure, and on rubbisii 
deposited on tlie catchment area will be waslied into the tank when 
heavy rain occurs. Tanks should therefore 1 k‘ fenced, but a fence on the 
catchment area will not suffice, since cows have a tendency to congregate 
along a fence ; the catchment area should be terminated by a reverse 
s’ope at least a yard in width, and the fence should be located on the 
outer edge of this strip. vSmall mesh wire should be used al the bottom 
ol the fence to prevent dogs and jackals from |)olluting the catchment 
area and the water. 

Where water is supjilied from the tank to a puini*, the pump should 
also be situated outside the catchment area and beyond the reverse sloiie, 
so that the refuse from cooking utensils, jicrsonal ablutions, etc., cannot 
flow' into the tank under the influence of heavy rain. 

In wells, direct lafllution can occur although it may be less obvious, 
i he use of a bucket should not be countenanced, since this may be {daced 
on the ground and may then carry infected mud into the w'ell. A pump 
should be provided for each well ; this sht)uld be mounted some distance 
away fiom the brickwork, and the well itself should be ])rovided with 
a locked cover and a wide concrete ainon. 

It is particularly important to provide a cement surfaced drain to 
carry away all waste water from the vicinity of the i)ump and well. 
During dry weather, surface soil, particularly that wdiich is well trodden, 
has a tendency to ciack to a considerable depth, and these crack.s ])rovide 
channels through which polluted w'ater can lind its way into the subsoil 
and thence into the well, being assisted by the holes left in the soil by 
various tunnelling insects. It is therefore necessary to ensure that the 
soil in the vicinity of the well cannot be i>olluted by the labour while 
drawing water or w'ashing. 

It is also imi)ortant to see that the inside walls of the well are sealed 
against leakage through cracks, as far down as possible. Seepage 



through brick or coiicrclc is not of iini^ortancc since the structure 
of the material results in the bacteria being removed during the passage 
of the water, as in a filter-candle. Pointed brickwork is less satisfactory 
than cement jdastering with a w'aterproofuig comv>euud incorporated in 
the mix. (It should be remembered that when a well has been resurfaced 
( r i)ointed, the water will have a strongly alkaline reaction for some 
time, and it should therefore be used with caution in the tea house) . 

Wells should not be v>laccd near hullahs, and where they arc close to 
factory drains, the latter should be pro\'erly faced with cement \>lastering 
to prevent leakage into the soil. A case of severe infection has been 
investigated in which ]X)llution was undovibtedly taking place tluongh 
factory washings cseai)ing into the soil through cracks in a drain close 
to a well. 

Apart from direct pollution, water may be infected by decaying 
animal residues. Wells arc more likely than tanks to suffer from this 
source of infection, since rats, mice, frogs, etc., which Imd their way 
into the water will eveiilnally drown and decay. A close lilting cover 
sl'.otild eliminate the trouble. 

Decaying vegetable matter can provide a high infection of bacteria 
which arc undesirable in the factory. In wells, this can l)e obviated by 
cement plastering and by maintaining the inside of the walls in a clean 
condition, free from ferns and weeds. In tanks, bacteiial infection may 
l)c raised to high figures by two i)ractices whicli are by no means 
uncommon, viz., using the side of the tank as a dumping gionnd foi 
waste leaf from the tea house, and pickling bamboos in the water befoie 
use in the withering cluings. The ‘ji^'klhig’ processs is liacterial, and is 
similar to the retting of jute. A sjiecial tank should l)e reserved foi this 
process. 

Sterilisation for bacterial infection.— If a water supply is known to 
be infected it can be sterilised, but it is first necessary to determine the 
source of infection. If this is surface or suVisoil pollution, sterilisation 
will have a temporary effect only. When the catchment area in tanks, 
or the walls in wells have received the necessary alleutiou llie water luay 
])e treated with Iv.C. to supi)ly one part availalde chlorine per million 
larts of water. Using a product omtaining 2% availalde chlorine, one 
] int of Iw C. will be recjiiired for each 400 c. it. (2,500 gallons) of water. 
The amount of U. C. must he increased for waters ricli in organic matter. 
No danger need lie anticipated from the use in the factory of a water 
treated in this manner. 

An interesting form of water sterilisation is now being investigated 
ill my lal)oratu!ry, which is based on the fact that minute traces of silver 
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arc highly toxic to bacteria. (Katadyn process) . The simplest apparatus 
is recpiircd for small st'ale sterilisation, consisting of a flash lamp battery, 
two pieces of wire and two rupees. The coins are connected to the termi- 
nals of the battery and are then held 'i" a})art and immersed in the water. 
Tests sliow that if two j)ints of water are treated in this manner for 15 
seconds, sterility is ot^tained after the water has been allowed to stand 
for I to 2 liours, even when the water originally contained some io,ooo,ouu 
lactose fermenters per cc. It should be possible to adoi)t this technique 
to large scale sterilisation; it has been calculated that using silver 
electrodes 6 inches .s(piares, 1,000 gallons per hour could l)e treated. 
T\phoid, d>'senterv and cholera organisms are particularly sensitive to 
this process, 

II. Algae . — It occasionally hapi)ens that an exposed water supidy 
develops an unpleasant odour and taste for no apparent reason. At the 
same time a cloudy susi)ension appears which does not readily settle, 
h.xamination under the microscoj e reveals the piresence of algae in minute 
flakes and lilaments. 'I’he.se organisms are rudimentary plants win se 
de\'elopnicnt is dependent on sunlight. Hence the effect usually ai)pears 
ill i)rolonged sunny |)eriods when rain is in defect. 

Filtration may remove the al.gae but does not improve the taste and 
r)dour of the water, and furthermore the gelatinous mass of algae n:a\' 
(pdckly clog a .sand filter, throw ing the whole water sui)ply out ( f 
operation. 

Investigations carried out in the pmst year .show' that two metln ds 
are a\ailal)le for effectively dealing with this ti'ouble. Algal develojfineiit 
may take place in one of the small tanks used for storage, liltration or 
s^.linic'iil ation , or in the main supplx’ tank. In the forniL'i* case, the 
problem may be attacked through the metabolism ol the algae, which an.' 
unable to develop in the absence ol strong light. It has been found that 
il the tank is covered in such a m.-miier as to exclude sunlight, the coiidi- 
tn n lapidly clears U]) without luither treatment, allliough it is advisable 
to clear the w ater w ith lime and aluminod'ei ric to prevent clogging w here 
S iud Idlers are useal. 

II the intection is de\eloj)ing in a huge open lank, use must be made 
cf the tact that algae are peculiarly sensitive to \erv low dilutions of 
copper salts. One ounce of copi)cr suli)hate to each i,o(j() c. ft. of water 
will destroy the algal growth. 'I'lie immediate result of this treatment is 
that the (dl sacs in the algae rupture on the death of the organism, and 
the taste and smell of the water become temporarily very much wor.se. 
The released ])rnducts are, however, rai)idly destroyed by bacteria and the 
coiidition may be expected to clear uji within tan days, during which time 
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nn alternative supi>ly should be arranged. Clearing with lime and 
aluinino-ferric completes the in'occss. 

III. Iron. — The l>resence of iron in water supplies provides one of 
tlie major problems of the industry. Subsoil waters in this country fre- 
quently contain large amounts of soluble iron in the ferrous condition, 
which on exposure to air, l)ecomes oxidised and precii)itated. Filtration 
will not remove the iron unless it has been completely oxidised, hence 
one finds cases where freshly filtered water becomes turbid within a few 
hours. 

The only satisfactory treatment is to provide aeration and settling 
tanks which can be cleaned at intervals. Aeration may be secured l)y 
discharging the water from a height into the tank, or by allowing it lo 
fall over a series of baffles, v^ediinentation can be brought about by i^ro- 
viding a scries of tanks connected at the top, and large enough to secure 
a slow passage of water. The settling tanks should be duplicated and 
provided with drain plugs for cleaning. Sedimentation of the oxidised 
iron is assisted by the use of lime and alumino-ferric. 

Clearing water supplies. — Wlien finely divided organic matter or Iron 
is suspended in a water, sedimentation may occur too slowly to be of any 
practical value, ii may, however, be assisted l)y the use of alumino-ferric 
or alum. Briefly the process consists of forming a ])recipitate of hydrated 
alumina in the water, which sinks lo the bottom carrying with it sus- 
])ended matter and l)acteria. 

'i'he iM’ocess is dei>endent on the presence of suflicient bases in the 
water to precipitate the alumina, and since most water supi)lies in the 
tea distiicts are acidic in character, precipitation usually reciuires the 
addition of lime. (Juicklime is mixed to a cream with water and distri- 
buted tliroughout the supply. 'I'lie alumino-ferric or alum is ])laced in a 
bag, attached to a raft and dragge<l through the water until dissolved. 
Alumino-ferric is usually employed at the rate of q to S lbs. per 
1,000 c. ft. of water. Lime is required in sulficieiit (piantity to l)ring the 
water to the neutral point (green to Brom-thymol Blue) but a reasonable 
excess ma\' be added with safety. 

Mr. Conirie said that the u.se of alumino-ferric in the 'I'ocklai water 
had clogged the ininq). The punq) was cleaned by means of hydro- 
chloric acid and the deposit probably contained lime, or the result of the 
interaction of the alum and lime. 

Mr. Maegregor observed that the use of too much lime killed the 
animal life in the water with an obviously bad result. 
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Mr. Boyle considered that the experiments described by Mr. Benton 
slnndd undoubtedly be contimied. 

Mr. Scott a^^reed tliat the sterilisation exj)erinient in i)articular should 
be continued as it would 1)e of a special value to gardens with a liill 
supply. 

Mr, Benton observed that he wished to try out the method on a garden 
scale. 

Mr. Scott offered to carry out the experiment on his garden. 

Mr. Benton observed that the cost of such a sterilisation installation 
would be about Rs. 50/- for the battery and Rs. 50/- for the necessary 
si h er plates. 

Dr. Wight asked, in view of the war, what would be the i)osition with 
regard to the German Katadyn i)atent si)ecirication. 

Mr. Burton asked whether it would be i)0ssible to make use of the 
current at no volts. 

Mr. Benton observed that low voltage and low current density seemed 
to be essential but that use could be made of no volt supply by means 
of resistances. 

Mr. Tunstall suggested that resistance could be brought into the 
system hy having the electrodes further apart. 

Mr. Maegregor considered that it would be better to keep any adjust- 
ment of the voltage inde|)eiKlent of such factors difficult of control, as the 
conductivity of the water. 

Dr. Wight observed that the ancient Ivgyptians considered that the 
storage of water in silver vessels sterilised it. He observed that certain 
weeds were harmless in water supplies whilst others brought about the 
gixate .41 difficulties. A certain weed which resembles thatch at the bottom 
of tanks, both clogged the tank and polluted the water. 'I'liere was a note 
concerning tliis weed in an issue of Ciirrcui Science in 1037. The only 
way to keep tlie weed under control is to i)ull it out l)y means of drag 
lines. In connection with llie desirability of certain weeds in tanks he 
observed that liming tanks would i)robably upset the desiralde plant-life 
as much as the undesirable. 

Mr. Benton stated that the balance of life in the Tocklai large tank 
lias been uiiset by rejreated cleaning of the b.ottom, while the ^\ater in a 
nearby undisturbed tank was much cleaner. 
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Dr. Wi^ht ol)servc(l that the tank supported a large annual 
growth of weeds while the other tanks ke])t clean of their own accord. 

Dr. Roberts observed that in connection with recent experiments on 
oxygen fermentation it had l)een found necessary to mix water vapour 
w ith the oxygen passed into the leaf in tirder to get over the drying eflect 
of the gas 'I'he peculiar results of some of the exi)eriments might 
1 f)ssil)ly be explained if the water used had not l)een i)erfectly imre. Tn 
our own experiments with oxygon fermentation we had used distilled 
w ater. 


The Chairman said that there had bten some inexplicable resul's 
obtained with that process, possibly tliis was the explanation of some oi 
them. 

The Chairman then called upon Mr. d'unstall to address the meeting 
on Nursery diseases. 

Mr. Tunstall.— 

'Idle condition of the seed before germinaiion sometimes causes i)o< r 
growth in the early stages of tea nurseries. 'Idle e'oinmonest defect in 
seed is caused by undue loss of moisture before ])lanting. ddiis causes 
the cotyledons to shrink from the seed coat and thus allows room insii’e 
for the young shoot to grow inwards. The conseipient distortion of the 
stem liinders free growth. 

Conditions in the nursery bed are more often responsible for distortion 
of the roots, thus leading to restricted growth. Hcnt roots are less com- 
mon than bent stems. vSticky soils sometimes cause bending by prevent- 
ing the movement of the seed but more often they cause distortion on 
account of the lumpy condition of the seed bed. 

The iiLost frequent cause of poor growth is irregularity in watering. 
It is better to give the beds a good soak once in a while than to sprinkle 
them at more frequent intervals. 

On soils which form a surface crust under lieavy rain, tea seedlin . s 
are very often attacked l)y fungus disease at or near the collar. More 
than one kind of fungus does this. The commonest is a siiecics of 
Pliomof^sis. Pythiuni Sj). also do the same kind of damage. The fungi 
concerned kill a ring of tissue thus cutting the roots off from their siqiidy 
of the substances prepared by the leaves. The woody cylinder which is 
concerned with the upward flow of sap is unimpaired. If there is a certain 
amount of reserve stored up in the root the damaged seedling continues 
to grow as if nothing had happened. Often a ring of callus is formed 
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iibovc the injury. Sooner or later the root dies for want of cneip^y sujijdy 
and the plant fades away. "Phis kind ot damage can l)e palliated hv 
'protecting tlic collars of the young plants with a coating of i% Buigumlv 
or Bordeaux ini.xture. d'he surface crust should 1 h‘ broken up befote the 
si)raying is done. 'I'he best time to make this apolication is just before 
the lieavy rains commeiuxe 

In recent years it has been increasingly necessary to jdant nurseries 
(,n land which had been cultivated previously. Such land is very 
('onimonly severel\' inlected 1)\^ eelworms {I I cli'roiicni n/ar/to?/). (hi 
i.ncultivated land these eelworms are not very common and are generally 
('onlined to small areas. Cultivation tends to distribute them. We have 
tiied all tlie substances recommended or suggested in the comprehensive 
literature dealing with this world-wide pest. No poison has been found 
sulTiciently cft^'ctive to -Aarrant its pnu'tical application. VV\' have lound 
(lie l.est re.sults in the rednetion of the niimlurs of plants iiifec'led, to 
follow the burning of i foot thickness of dry jungle on the siirhu'’.' of 
tlie beds before planting. In our expel imculs this onl\ gave a reduction 
of lo'/o. d'he greatest elTecl in palliating the damage from eelwo'an was 
obtained liv shading the plants. When it is necessary to jilaiit tea 
nurseries on cultivated land it is well to dig out and remove all herbaceous 
weeds with all their roots Most of the eelworms will be removed in this 
way but the eggs will remain. If the roots are rinsed in water the nodules 
foimed by the eelworm may be observed. Any ]>ortion of the site wdiich 
ajtpears to Ik- heavily infected may be e.xcluded from the area. The 
stunting produced by eelworms does not usuall\’ become ar)i)areut until 
infection has Irecome very severe. Badly infected plants do not resist dry 
weather conditions and very soon show .signs of wilting in periods of hot 
dry weather. 

It may be mentioned liriefly that sinay fluids also exercise a stunting 
effect but this is only temporary and the fjlants soon recover. 

Mr. Harrison said that a common type of tear gas was a white solid 
which had to be heated in order to i>roduce the noxious vajiour. Could 
it not lie hoed in as a solid and heated in the .soil by burning jungle on 
the top. There should be no difficulty in obtaining this substance. 

Mr. McKay asked if line manure could infect tea with Kelworin. 

Mr. Tunstall stated that although there were many eebvorms in cattle 
and line manure they were not the species wdiich attack tea. At one time 
gardens were warned about using cattle manure on nurseries for this 
reason but w’C now considered that no ill effects would be brought about 
from this source. 
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Mr. Evenden suggested that cattle manure be heated before ai)i)lica- 

tion. 


Mr, lunstall considered that there was no need to do this. 

Mr. Maegre^^or suggested that it might be possible to sow a trap crop 
on the nursery site with the tea in order to attract the cclwonns away 
from tlie latter until they had reached the age of immunity. This crop 
could then be removed and burnt. 

Mr. Tunstall stated that as i)art of another cx]-)eriment, some cowpeas 
had 1)ecn carefully dug uji and found to be infected heavily by tea 
eel worm. There was no relation l)etween the intensity of infection and 
the manures which had previously been apjdied to the area. The nursery 
which was afterwards put out on the site was found to be practically free 
from infection, ^fhis trap crop had undoubtedly taken out the eelworms. 
Similar experiments had been done in many centres throughout the world 
but the idea had been given up because it was essential to ui)root the 
crop at exactly the right lime. This was extremely difficult to estimate 
in practice, and if not estimated exactly, eggs would be left in the soil 
and the infection would be greater than ever. 

Dr. Wight said that there was some evidence in favour of certain 
types of twisted stems of seedlings being heritable, (|uite apart from the 
induced twistings. This was a subject which might be worth investiga- 
tion. 


The Chairman asked that in this connection details of the .source of 
the seed always be given when specimens of such seedlings were sent to 
Tocklai. 

Dr. Wight said that extraordinarily twisted stems had been found on 
mature bushes. They had no fungus in them and the twisting was 
inobably inherited. 

Mr. Pearson recognised some of the specimens as coming from his 
garden. They had l)ecn found only in one nursery, while the same seed 
in other nurseries had given perfectly normal plants. On one of his 
gardens he had a tea bush with all the branches twisted. 

Dr. Wight said that a sample of seed from that busii would be of 
great interest. 

The Chairman mentioned that less damage from eelworm had been 
found on nursery jdants when the nurseries were shaded. The nurseries 
at Borbhetta w'ere not on jungle soil but had been grazing land for many 
years and did not sutfer from eelworm; they were always put out under 
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shade. It was essential to shade such areas when used for nurseries. The 
Cliainnaii stated that on many nurseries, cases of stuntiny and bad growth 
Were due to under-acid soil. In cases ot doubt it was essential to t.d'.e soil 
samples for acidity tests. It was l)etter to be on the sate side in this 
respect (piite apart from fiin.yi or eelworms. The Departiiienl could 
inform the yarden concerned how much sulphur was necessary to brniK 
the acidity to (liat required by lea. V«uin.e tea was even more susceptible 
to under-acid soils than mature and established tea. 

The Chairman then called uixm Mr. Cooper to talk on Replantin.i;'. 

Mr. Cooper. - d'liiee (|Ueslions Iroin the d'erai on this sulpect 
cca .ee i n ; - 

(1) The treatment of the plant before planting, c.y., ]nuninK in 
the nursery. 

(2) 'rile treatment of the land before plantins.’'. 

(3) The treatment of boya medeloa .erowiiiK amoii.e' tlie \ounK 
lea 

'I'o none of these (lUestioiis can we yixe eitlier a short or a coiiclusixe 
answer, since no accurate e.NperiiiKaital work exists on tlie i»oinls at issue.' 
Tliey are, therefore, wry suitable subjects for discussion. In each ('ase, 
after fti\inft ojiinions based upon all the e\idcnce wc* can lind, we shall 
be ^'ery i^rateful for the results ol the experience ol niendiers oi this 
Conference. 

Tike the others from the Terai, Question p, (lealini> with the pruiiini^ 
of nurseries, is a ver\- conii)lex (jnestion. 

In the first place it assumes that plants niitsl lie r)nuie;l in the 
nursery. 

The evidence is clear cuourIi, in the case of nurseries Uj) to a year 
old, to allow us to Rive advice as to when tliey should l;e cut : like 
hii*. Punch’s advice to those about to many, “Don’t”. We have seen 
pTuninR of youiiR nursci'ies tried several times. The result is many 
deaths, and the deaths are heaviest ainoiiR the best plants w’hich lia\e 
been Rrow iiiR strongly and exhausted their reser\'es. 'fhe jihints which 
suiwive have been without leaves for a laiye itart of the RrowiiiR season, 
and are consequently much smaller and weaker than if they had not been 
cut. 

This same consideration does apply to older plants; but it is both 
exi)ensiv'; and very difficult to carry tall olants without damage. Older 
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l)lants, too, lia\’c iiion; rcsorvi's in the roots and stand cnllin.£;' lietten 
llavinj’’ l)een cut low in their ninserv, tliev do not attain have to Vte cut 
low as tall idaiits woidd have to he; hence, on those which .^row siron.rtly 
after planting, al)out a year is saved; and they can yrow stronyly after 
l)lantinL;, if the\' aie full ol reserves at the lime of cutting. 

Prunin )4 in the nurser\' then may he desirahle on old i)lants, althou.y,li 
ol)iectional)le on youii;; plants, and the (piestion he('omes whether wc 
should use youn.u plants or older ones. 

d'he evideiK'e on this point is so indermile that two hiy agencies ha\'c 
come to opposite I'onc'ln^ioiis. ( )ne \ ei \' slronyly disi’<)ni ayes the use of 
any i)lant less than two years old, while the other just as delinitely 
objects to the use of any plant older than eiyhtecai months. Mach is 
satisfied that its order is justified by its experience, and both ha\'e gardens 
in the same distri(is. b'ach can show excellent resnlls. Mach in fact, 
l>ro\'es the other wrony. Mach is wioiiy: nurseries ('an be used siu'cess- 
fully at any aye, if the idaiits are yood eiiotiyh, and not too big to bo 
hoitelesslv expensive to carry. 

No general rule can lie laid down on the l>est age for jdanting. 

Our ex])erience here causes us to faxour i»lants about a year old for 
planting or re])lantiny. W’e think the time ol year la\’ourable; and the 
smaller [ilants are much cheai)er to i)lant, and easier to t)lant well, than 
bigger plants. 

On the other liand, some niii series have miserable i)lants at a year old, 
\vhi(.h with manuring can be (piite good at two vears old. In the more 
se\e' e climates, like the 'i'erai, the older plants liaxe moie reserves in the 
root-, and are less likely to die after jilantiny. It is much easier to select 
good jats from among the older i>laiit>. Mveii for this district, we are 
incli-ied to faxour two-year-olds for inlllliny; lait in that c'ase we should 
plaiil, uncut, and cut only when satisfied that they are well established, 
which generally is one year later. 


The ciiief difference is in cost of iilanting, and we think that nurseries 
geneially should be good enough to i)lanl chea[>ly and well at a Near old. 
If they are not good enough, one should wait: while it is much cheaper 
to me existing nurseries of even four years old than to abandon them^ 
and grow new nurseries. The extra cost of using old plants is not 
all 1( ss : they come on very rapidly. 

The (piestion however lakes as example, nurseries between 2 and 4 
years old which are to be planted in mid-May, These have to be cut, and 
advice is asked on the Viest time for this culling. In answer wc can only 
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give reasons on which an opinion may be founded. Such an opinion may 
be found quite wrong when tested l)y experiment, because some 
unsuspected factor may be operating. Our experience here, on this point, is 
concerned only with cold weather i)lanting. At that time, to prune and 
plant at once does well : but we have had better results from old nurseries, 
from cutting so that the new growth is again dormant at planting time. 
The safest time for this is the previous cold weather : cutting during the 
growing season may be very successful, but is attended by risk of a consi- 
derable number of deaths. Another very successful method is to cut just 
in time to get buds formed, but not ])roken to show green, at the time 
of lifting. 

In the case under consideration, when planting is to be in May, I 
think the tirst two methods are ruled out. Mid-May in the Dooarsand Terai 
is very close to the peak of the second flush, a time of very vigorous 
growth, unless drought has l)eeii very severe and prolonged. 1 should 
not like to cut in mid-May, and it would be extremely difficult so to time 
the cutting that growth was banjhi in mid-May. My oj)inion then is that 
it will be liest to try to get buds formed, but not broken, in time for the 
planting. 

I think it likely that this object would be achieved, if the cut were 
made when iilants are banjhi after the first flush. This would be, 
generally, aliout the second week in April; but nurseries will have to be 
watched, and ])lanting started when the right stage of bud-swelling is 
reached. If this, in early seasons, should mean starting jdanting before 
mid-May, I am inclined to think that results would be all the better. 

In regard to Question 6 on Replanting, which reads as follows: — 

“The custom here is to prepare the land 12 months previously by 
uj)rooting the bushes in the early spring (Feb. /March) then to 
sow a green crop of mixed medeloa and arhar : this is allowed 
to grow until Jan. /February in the following year. It is then 
cut down and hoed in. We find that when we start jdanting, 
this crop gets in the way of the men digging holes for the 
plants. 

“Tockl'ai recommend that this green crop should be cut down and 
dug in during vSept. /October of the year it is sown. 

“It IS recognised that the hot sun is an adverse factor on land lying 
without cover during the hot weather months: also a green 
crop does not begin to give back to the soil any benefit until it 
has seeded. 
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“When do you consider is a suitable lime to cut down this ^^reen 
crop ; in vSeptember it lias not reached maturity therefore is 
still a drain on the land, in February it has seeded and is RiviiiR' 
back to the soil its nitrogenous elements, Imt the stem dcvelo]’)- 
ments arc not reduced to humus lieforc the planting 
(May/Junc) commences.” 

This (luestion brings forward ol)jectif)ns to the at)plication, under the 
conditions of the 'I'erai, of Tocklai’s general recommendations. These 
objections are based upon two hypotheses : — 

A. A green crop docs not begin to give back to the soil any benefit 

until it has seeded. 

B. The hot sun is an adverse factor on land lying without cover 

during the hot weather. 

A. Any nitrogen fixed from the atmosphere is still locked up in the 
leguminous plant, until it has either dropped leaves, or attained maturity 
and started to break down. 

When, however, wo cut down and hoe or ] dough the |)lants into the 
soil, any nitrogen already fixed from the atmosphere is returned to the soil 
by force. 

I can find no evidence regarding any difference in efficiency of fixation 
at different stages of growth; but it is known that, if the necessary nodule 
organisms are jiresent, a legume can be grown in a soil devoid of nitrogen 
and is therefore cajiable of taking from the atmosphere all the nitrogen 
necessary for its growth, from the time the nitrogen in the seed is 
exhausted. It has in fact, been shown that nitrogen fixation begins at the 
time the fir.st leaves appear. 

While, therefore, we should expect a greater gain of nitrogen by 
leaving the plant to attain greater size before turning it in, there is no 
reason to expect no gain of nitrogen if we turn the plant in after six 
months growth, when it is approaching maturity and would soon flower. 

B. The hot sun. 

This subject came under discussion at the Conference of the Tea 
Research Institute, Ceylon, on the 13th and T4th February, icx^q. 
“Mr. M. L. Wilkins asked whether exposure to the sun had any effect on 
soil. He referred to the recent mania for composting primings, a practice 
which left pruned areas denuded of cover for at least ninety days. 
Dr. Harler in a lecture in London, in September, 1937, had emphasized the 
importance of 'protecting soil against harmful sun effects.” 
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"vSir Joliii Ivuss.-l coiimiL-iiliii);- on tlu- very interestiiij:^' ol)Sir\';Ui()ii, 
reinarked that lie would lie slad later to have more iidonnatioii on the 
subject, d'he facts about sun effect were rather obscure. I'herc was very 
little experimental work excejit Prescott’s in I^Rypt and there ex])osure 
was found to be entirely beneficial, but the circumstances were quite 
dilterent from those in Ceylon. In l{,u>|;t there was a certain amount of 
salt deposited in the soil and Prescott showed that tlie effect of the sun 
was to open up the soil in such a way as to allow the salt to lie washed out. 
d'here was also a partial sterilisation ellecl which increased the available 
jilant food. On the other hand, in the Sudan the work on sun ex])osure 
showed that sun destroyed nitrates in the soil and nitrates were the most 
readif\ axailable of plant foods. In the ISnland in Ihiyland farmers dec- 
lared that a summer bare fallow was bad treatment of the soil and reduced 
its jiroductiveiiess. The dilTicult\’ of .yeltiny a decisi\e answer arose freim 
the fact that when soil was cox’ered it was \’ery likely enriched. I*or 
instaiK'e a co\'er of ^rowiny ^^reen manure was ol)\aousI\’ an ad\anta^e to 
soil fertilit>'. 'i'o KWt a definite answer some wa>' of shading soil without 
attendant fertility ellea'ts would ha\'e to fe used in conip:irison with bare 
lamb 


“Ml’. P. A. Keiller said that he h d read an account of laborator\' 
experiments that claimed to show a delinile loss of nitrogen from a block 
of soil with no veKetati\e coxerin.Q, exposed to ultra violet rays. "’I'lie 
author made a strong point of the loss of nitrogen from tropical soils 
owing to sun exiiosure. In reply to a (piestion, .Mr. Keiller said the book 
was Corbett's ‘Hiohigical Processes in Troiiical v^oils.’ 

“vSir John Russell in reply said that (;ppo: ed to this was the work of 
Dhar in India who maintained that exiiosure to sun could increase the 
nitrogen in a soil. I'he experiments in the f^ndan that he had quoted were 
\er\ carelull\' carried out, but work of this nature was \er\' difficult to do. 
W'heii he had \’isited the .Sudan he had found that, notwithstanding the 
care de\'oted to them, these investigations were caj table of being criticised, 
/riiis (iuesti(jn of the elTect of sunlight would be worth taking uj) in well 
(kwised experiments. One thought at lirst sight that a clear cut answer 
ought to be obtained, but so far a really critical experiment was wanting. 
'The IVa Research Institute would be a suitalile ])lace if the staff had 
time.” 

It must be noted, therefore, that it is not “recognised that the hot 
sun is an adverse factor on land lying without cover.” 

'I'here is nothing in otir experience which lends the slightest support 
to the idea that sun does any harm whatever to our exposed land. On the 
contrary we think that it does good, though we ha\'c no direct i)roof that 
this opinion is collect. 
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\Vc do know that \vc .u:cl onr niaxiinuin iiitralc concunlialion in the 
soil very soon after rain Inst falls on soil which has keen warincil and 
dried in the sun, and that idanls conse<iiicntly llourish, if they have not 
suffered too severely from drou.eht. 

i^ir Albert Howard in loi" rciiortcd, in “Xaturc”, that it has been 
the practice for centuries i)ast ainon.^- the best cidtivators in the Indo- 
f;anj^elic ])lain, to ex|)ose their soils to the intense heat and li.uht of the 
Indian hut weather in Ajnil and May and stated that “the beiiefi' ial 
result on the succeeding cro]) is extraordinary, and has all the effect of a 
nitrogenous mantiring.” Howard ascril)ed this effect to the partial 
sterili/.ution of the soil, good elTects from which had recently been proved 
by Russell and Hutchinson at Rothamsted. 

'hhe introduction of a bare fallow on the heavy clay soil of the 
l)ennanent wheat plots at Rothamsted was followed b\' remarkably go< d 
eflects. d'hese plots had been extremely weedy, and weed-destruction 
may luwe contributed to the observed good effect in this case. 

Harrison is repeating and extuiding the work of Dhar, in this 
laboratory, using our soil. I must not anticipate the completion ol this 
work; but I may say that, in the c'ourse ol it, Harrison has tound \'er\’ 
much greater iiwriasts in the total nitrogen content wlnn the soil is 
cxirosed to the sun, than when it is kei>l either in the dark, or in diffused 
daylight. 

We know also that we have, in jiarts of Assam and of the v^urma 
Valley, soils with so much clay that they would never be under arable 
cultivation in Britain, ])articularly as they contain extremely little lime; 
yet, even with high rainfall, they do very well under tea, if they get 
eiuAigh nitrogen. We are \'erv much inclined to think that the drying 
these soils get in our “cold” weather is a big factor in keeping them in 
good condition. Nothing is more effective than successive drying and 
wetting in improving the “tilth” of a normal mineral soil, so that it 
l)ecomes more friable and more permeable, and breaks down more readily 
into a good seed bed. 

On the other hand I think the Fenlaiul farmers in England also to be 
right in their dislike of exi)osing their land to the sun. These Fen soils 
are humus soils very like our bheel soils. I'he process of alternate wetting 
and drying which wx* tliink so good for normal mineral soils, and parti- 
cularly for clay soils, renders bheel soils too loose and friable, so that 
after many years they lose all “binding” power and are a])tly described 
by jdanters as “fluffy”. 

It is not a case of loss of humus, but of change in phvsical state: 
bheels in highly productive condition show no distinguishable chemical 
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difference from infertile “fluffy” blicels. Soils with much clay, however 
rich, are not liable to become fluffy: the worst cases are those with most 
organic matter, though admixture with coarse sand helps little if at all. 

bad effects from repeated bare fallowing also are clear in the “dust 
bowl” of tile Ihiited »States, and the similar prairie soils under alternate 
wheat and bare fallow in Canada. Here also the soils, having been under 
grass with low rainfall for centuries, were very rich. Analyses of the 
.soils now “blowing” show nitrogen contents up to .5%. The trouble is 
ascribed by the experimental stations largely to the rotting of the fibrous 
roots of gra.ss which used to bind the soil in clods, so that wind could not 
move them; but the chief trouble is deficient rainfall. While the result 
of the bare fallow has help-“d to convert fine prairie land into “dust bowls”, 
we have no evidence on which we can convict direct .sun effect of a share 
in the guilt, though we may suspect the effect of alternate wetting and 
drying to have been partly responsible for the production of the exces- 
sively friable condition. 

The passages in Corbet’s book dealing with Malaysian soils (to which 
Keiller refers) are— 

“Here exposure of soil to high temperature in a humid atmosphere 
does not result in conversion of humic material to a soluble 
form which may be lo.st in the drainage water, nor does a pro- 
cess of drying and washing out effect any appreciable transfor- 
mation of soil organic matter into soluble form.” “Almost the 
only possibility left is that increased in.solation (exi)osure to 
sun) is responsible for a photo-chemical change, .... and 
experimental evidence has been adduced which shows that this 
exidanation is almost certainly the correct one. . . . The precise 
nature of the chemical mechanism is obscure, but it has lieen 
shown by the writer in the laboratory that such nitrogen losses 
occur rapidly when .soil is exposed to ultraviolet light in the 
I)resence of alumina.” “The results olitained by Hardy show 
that free alumina is present in quantity in the lateritic .soils of 
the equatorial tropics.” 

lo)i- experimental support for the above remarkable statements, Corbet 
refers us to “A-S- Corbet, Soil .Science (in the press)”. 

'file book was jniblished in 1935, but no communication from Coibet 
has been imblished in “Soil Science” since 1034, and his earlier i)ublica- 
tions do not refer to this subject. Corbet himself admits that “the diffi- 
culty in accepting this as a complete explanation of the phenomenon is 
the apparent failure of ultra-violet light to penetrate any distance below 
the surface of the soil.” In the absence of details of the experimental 
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work, we can regard Corbet’s revolutionary statements as no more than 
interesting indications of possibilities under the particular conditions of 
Malaysia. How different these conditions are from those of temperate 
countries is stressed by Corbet himself, and our conditions in North-Bast 
India differ even more greatly. Corbet states that in Malaysia there are 
practically no seasonal differences; for example, the temperature at the 
surface of the soil (under jungle) does not change by more than I'^F. 

Russell has stated that the >Sudan results “were capable of being 
criticised.” 

The evidence for any harm from exposure of normal mineral soils to 
sunlight, in North-East India, therefore, is not considered to be strong 
enough to disturb generally accei)ted views, or to deter us from following 
a practice which is clearly good for other reasons. 

2. Killing of weeds. 

Where the land is not occupied by a jdant which we want, our dry 
season gives an oj)portunity, which should nut be lost, of using the 
drought to kill out weeds. 

When we clear land preparatory to planting a i)reliminary green crop, 
we deliberately seize the opportunity of exposing tlie soil to the sun by 
leaving it in clotls in November, so that most of the weeds may be dead 
by the following March, when we give a cleaning and levelling hoe before 
sowdng our boga mcdeloa. When rain falls in the interval, an inter- 
mediate hoe is useful. Those gardens which clear in March and sow at 
once, grow more thatch than green crop. 

For the .same reason wc like our land clean in the cold weather before 
planting tea in, say November. In this case, of course, the absence of 
weeds helps to retain moisture in the soil, but w^e also use a little dry grass 
round cacli young plant. You will see at Borbhetta about 16,000 one- 
year-old plants planted in October-November last, and though we had no 
rain from October 25th, till February 3rd, not a single plant has wilted. 

3. Loss of fertility by land left without cover of plants when 
rain falls. 

In North-East India w^e generally get useful rain starting in March 
though it may be delayed, particularly in the Terai. From May until 
about the end of September rainfall is heavy. 

During this time the active factor is breakdown of the organic matter 
in moist soil at a high temperature, and leaching out of valuable products 
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of decomposition under heavy rainfall. This decomposition and leaching 
out go on whether tlie soil is exposed to sun or shaded, though exposure 
to the sun may raise soil temperature sufhcicntly to increase the rate of 
decomposition. 

On gciicrall^v accepted theories, it is not exiiosurc to the sun which 
is the important factor in causing the increased rate of loss of fertility 
by soils without a cover of plants. The active factor is the absence of the 
roots of growing idaiits. Tn soil occupied by growing roots the rate of 
formation of nitrates, which means the rate of destruction of organic 
matter, is very greatly retarded com])ared to the rate in soil without 
plants. Further, such nitrates as are formed arc \’ery largely taken by 
the roots of the plants instead of being washed out. The plants also, even 
if not leguminous, provide carbohydrate, as fallen leaves or dead tissues, 
whicli allows fixation of nitrogen from the atmosphere to go on. The 
result is that soils closely occnjiied by plants gain in nitrogen and in 
organic matter. Soils without plants lose nitrogen and organic matter 
raihdly, under heavy rainfall. 


W e look upon the close occupation of the Sf)il hy plants for a year (or 
Ixdter two years) before rcidanting, as being fully as important as the 
direct gain of nitrogen from the atin()si)hcre hy tlic nodule-organisms 
associated with the legume : though it is ])ettei' to have this factor also 
in our favour. 

All increased rale of decomposition, however, would be an advantage 
rather than otherwise to the tea, if the products of decomposition were 
not leached out, I he rain which does the leaching is the m(.)st im|)ortant 
factor here. 

When we have a crop of boga-niedeloa, or arahar, to dispose of, we 
want this crude organic matter at least partially rotted down before plant- 
ing tea. This is not only because “the crop gets in the way of the men 
digging holes,” but because we want the products of decomj)osition in 
action on the newly planted tea. 


Our problem then is to turn in the green croi) in time to get it rotted 
before planting, but not to leave such an interval that wc lose iiuieh by 
leaching before the lea can use it. 

In this i)art of Assam wc think we get better results l)y planting in 
October or November than at any other time, though this has not been 
proved by direct experiment. November also is rather a slack time : crop 
IS falling off, and luiining has not begun. Wc like planting when growth 
is dormant, but don’t like planting when the soil is as dry as it usually 
is soon after November. Failing November, I have' a fancy for late 
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February or early March, before vigorous growth has started, and when 
we expect rain very soon. Fate April, when growth is doriiiaiit after the 
first flush, also appears to be a favourable time. 


We have no exact comparisons: but in our experience rains planting 
lias not been satisfactory. The yilant gets more of a check when lifted 
from the nursery in the growing season, and the necessary ramming is 
liable to puddle the wet soil around the clod. 

'riie general practice, which has been very successful, is to slash down 
the green crop in September, and let- it wither and rot on the surface till 
its volume is reduced. Our people are very short of lirewood, and we 
encourage their children to take away the heavy stems : they are only a 
nuisance to us, and are valuable to them. There is trouble if a light stem 
or a leaf is removed. Leaves fall from the stems, very readily, soon after 
cutting. 

About three weeks after cutting, a one-chop hoe gets the crop sufli- 
ciently mixed with soil. Just before slaking, a liglit hoe is given with 
the special object of levelling, and the land is then ready for staking and 
])lanting. At this stage we encourage the removal of the stumps, to which 
hea\'y root.s are attached. 

Ill this yiart of Assam we can rely on good rain in vSe])tember, and on 
at least one good shower in October, Vmt we do not think we get enough 
to do much leaching within the period after the green croi) is decomposed. 
After ( )ct(.'ber we certainly do not get enough rain to do any leaching till 
the middle of March at earliest, and proliably not till late Ai>ril, though 
we always hope to get enough not to leave the soil very dry for \’ery long. 

It is to avoid loss liy leaching of the land very sparsely occupied by 
\’oung tea that we advise the sowing of a green crop between the rows in 
the early years after planting. 

This year we were without cold-weather rain till February ;ud, wdien 
we got 0.37 inches, but we were not greatly woriiel ab( ut ( ur tea, thou h 
we shall lie if further rain liolds off till April 8th, as it did last year. 

In the Terai, a cold-weather and spring drought is not only much 
more likely, but it is almost a certainty. 

It is presumably for that reason that planting in the Terai and Dooars 
is usually delayed until May, when rain is assured. Where May planting 
is projected, the turning in of the green crop could be delayed, blit we 
still want it partly rotted before planting, I should hesitate for a long 
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time before attemptinpr to dictate to a farmer with years of local know- 
ledge, but I should think October would be good, since the soil is still 
moist enough to rot the green stuff. The green croi) would make little 
growth in the following dry season. Whether leguminous jilants go on 
fixing nitrogen from the atmosi>here when they are not growing, I don’t 
know, and I cannot find anyone who can tell me, but I should think it 
unlikely. 

If rain docs fall earlier than late April I would start planting as soon 
as it does fall, rather than leave clean land to be leached. If planting is 
not to start till June, the turning in of the green crop in May might be 
soon enough ; but in that case we should lose the weed-killing powers of 
the drought. 


Question 7. Medeloa in replanted tea. 

This general question was discussed at the last conference. Here the 
only point is the relative effects of drying of the soil by the presence of 
the boga medeloa, and the reduction of the bad effect of drought by shade 
afforded both to the surface of the soil and to the young tea plants. 

Here again we have no exact comparisons to quote. It is my opinion 
that, in severe drought, the total soil occupied by the tea roots will be 
rather dryer where boga medeloa is used than where it is not used ; but 
that the cover from direct sun on the young plants, and the protection 
from drying winds, renders desirable the retention of boga medeloa, in 
unbroken hedges running (as nearly as is convenient) north-west to 
south-east, with an inclination if any to north to south. It is from some- 
what south of west that trouble comes, l)oth from sun and from wind. 
That is, in this district : in the Dooars, the drying winds come from the 
East. 

The hedges, however, should not be too thick in leaf, to transinre 
water. Personally I think the shade all that is required if the hedges are 
lopped severely up the sides, leaving these side branches which run in the 
direction of the hedge. If the hedges are carrying bushy tops I would 
lop the.se up the sides also rather than reduce height at this stage. This 
lopping I think desirable in October, after which the ])oga medeloa will 
make little growth till the following S()ring. 

Mf. Scott .stated that with regard to Mr. Cooper’s remark that Novem- 
ber planting might not suit the Dooars, planting at that time of year was 
often done and proved successful in many places. 

Mr. McLennan asked what height was considered most stiitable for 
pruning plants in the nursery, ; . : .. .. 
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Mr. Cooper said that it was possible to save a year if the cut was made 
low enough so as not to cut again. Thus the t>iants should be cut at the 
height which was intended for their first proper prune. As a very rough 
general rule he considered 6" to be aiipropriate if the steins were as thick 
as the thumb. If they were thicker the cut should be lower down, if they 
ivere thinner the cut would be at 8" or even higher. 

Mr. Scott said that he cut at six inches with very good results. 

Mr. Pearson asked if it was useful to retain a few leaves. 

Mr. Cooper said that it was very useful, but very often was inipos.dble. 

If the cut were made higher there were fewer deaths but it would be neces- 
sary to cut again later on. 

Mr. Pearson observed that if lie cut low, the wliite ants came in and 
killed out the plant. If he cut at i8" or 2 feet the plants came away 
satisfactorily. 

Mr. Cooper said that it was ()uite possible that a particular species ot 
wliite ant would attack living tissues. We considered the white ant we 
have at Horblietta to l)e extraordinarily useful in cleaning out dead 
material. 

Mr. Tunstall emphasi/.ed that the cuts must be protected by painting 
with bitumen paint. This was very cheap and very effective. 

Mr. Boyle asked if iiainting was necessary in the case of young plants. 

Mr. Tunstall said that it was. He had found at Borlihetta old plants 
which had died, and the original cause of death was found to lie infection 
of the first cut, made on the plant when it was 2 or 3 years old. 

Mr. Cooper said that when we pruned at 6" there was usually no 
trouble ib the plants came away at the top of the stump. If they came 
away lower down then the slum]) died and did not heal and we had had 
cases of deaths ten years afterwards, due to the original cut. The centres 
of the bushes were found to be hollow and infected with various fungi. 
The best iiractice was iirobably to paint the w'ounds at cutting, and later 
on to go over the area again and clean off any dead snags, flush wdth a living 
shoot or branch, [lainting the new wounds as before. 

The Chairman stated that such wound painting was a paying proposi- 
tion and allow'ed one at least to start off with a sound bush. 

Mr. Pearson referring to Mr. Cooper’s remarks on the effect of sun on 
the soil, observed that the growth on south and west sides of teelas was 
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often poorer, than on the north and east. Was this not, at least partly, to 
he ascribed to the adverse effect of excessive sunshine. 

Mr. Cooper said that this was not due to deterioration of the soil by 
the sun, but rather to deterioration of the bush from direct sunscorch, 
wind and drought. 

Mr. Scott considered that Mr. Irving- in his question on the use of 
boga medeloa, had i)ossibly misconstrued Tocklai’s statement that medeloa 
did not lix much nitrogen until it was mature. 

Mr. Cooper .said that obviously a large mature plant would have fixed 
much more nitrogen from the atmosphere than a smaller immature one. 

Mr. Scott mentioned that Mr. Harrison at Dalgaon had stated that the 
amount of nitrogen returned to the soil before hoeing in an immature 
leguminous ])lant was very .small, but if hoeing in was delayed until the 
leaves commenced to fall, the sui)ply of nitrogen was greatly increased. 

Mr. Cooper agreed with Mr. Harrison’s statement. He mentioned 
that recent work had shown that nitrogenous materials were excreted by 
(lie root of certain leguminous plants, but these were unimportant as far 
as the tea bush was concerned. For all practical purposes we got nothing 
out of Boga medeloa until it was hoed in or leaves fell. It was possible that 
there was a time of maximuni nitrogen fixation, but we did not know it. 

Mr. Hvenden asked whether, if the plant be mature when it flowers, 
would not that be the time of maximum fixation. 

Dr. Wi>|ht observed that obviously one would get the most out of the 
plant when it eventually died though some nitrogen would undoubtedly 
be obtained at any time during the life history. 

Mr. Cooper said that it was in his opinion best to leave Boga Medeloa 
as long as convenient. 

Mr. Pearson asked when the seed should be sown. 

Mr. Cooper answered that the practice in some districts was to sow 
immediately after uprooting. This was a mistake and resulted in more 
thatch than green crop. He preferred to uiiroot in November, leave the 
land in clods for the drought to kill out weeds till early March, when a 
light hoe would be given and the Boga Medeloa sown. 

Mr. Scott observed that they rarely got real thatch grass on uprooted 

tea. 
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Mr. Cooper said that Mr. Scott’s garden had been well cnltivalcd 
before uprooting, ])nt he was convinced that a better crop of incdeloa 
could be obtained by this method of reducing all weed growth before 
sowing the green crop. At liorbhetta they would sec excellent stands of 
Boga Medeloa containing i)ractically no weeds, produced by this method 
on land \vhich was previously under thatch. 

Mr. Pearson referring to the <iuestion of lopping Boga Medeloa, 
agreed that lopping was necessary under some circumstances but he found 
it advajitageous to leave it com])letely unlopped. 

Mr. Scott agreed with Mr. Pearson. The practice was frtxiuent in 
the Dooars. 

Mr. Cullen stated that he found it satisfactory to cut across level to 
6 ". 

Mr. Comrie said that loppings sinead on the ground materially reduced 
loss of soil moisture. 

Mr. Reason olxscrved that with Boga Medeloa over 2 years old and 
lopped up the sides, there would be little shade below in any case. 

The Chairman stated that he had seen in ^lay on an estate in Ranchi, 
tea bushes killed right down to the collar simi>ly by drying out. This 
drying was due not only to sun but also to a drying wind. An adjoining 
area had Boga Medeloa interplanted in it and the tea was in good condi- 
tion. There was undoubtedly a loss of moisture from the .soil due to the 
presence of the Boga Medeloa, but owing to the shade this loss was not 
great enough to affect the tea seriously. It was im])ortant to i)lant Boga 
Medeloa so as to provide tlic maximum shade, that is, since the sun 
travels overhead from I^ast and West, the rows sliould be North and 
.South. 

The Chairman in asking Mr. Comrie to address the meeting on the 
subject of b orers observed that recently a very large number of cases of 
damage from these insects had been reported, not only in tea bushes 
but in tea chests and in the bamboos of withering chungs. 

Mr. Comrie then addressed the meeting as follows:—* 

Borers in young tea. — This form of damage is coinmonest on young 
thick stems about 1 " in diameter, i.c., 2 year wood, and is caused by the 
Red Borer {Zeuzera coffcac) . Owing to its scattered distribution it is not 
possible to take direct i>revcntivc measures against that pest. The most 
effective method of control found so far has been to make it a strict rule 
that the presei.ice of any larva should be reported by the pluckers to the 



Sirdar in charge, who carries a knife and cuts out attacked 
branches, and makes sure that the larva is destroyed. In this way, 
though the attacked branch is lost, it is made certain that the chance of 
further damage by that larva giving rise to a moth and laying eggs on 
other branches, is done away with. 

I'P to the present the only alternative hosts for hirvae of such liabils 
that \ve have found has been “Thoeilangoiii” (Eu^^enia balsawca) . 
“Phutuka,” which was thought to be a ])ossil.)le host, has not 

been found to be attacked. 

Borers in Tea Chest Shooks. — Following on reports of damage to tea 
chest shocks by beetle larvae, a circular on the beetle responsible — 
Stromatium harbati 4 }}i — has been drawn up and issued. These larvae are 
a common cause of damage to stored wood and also to wood-work in 
buildings. Only by constant watch can it be made certain that they do 
not gain a foothold and do extensive damage. The circular draws atten- 
tion to the vigilance reipiired when large stocks of shocks are carried, as 
is the case under present conditions. Iweii if no provision can be made 
for iiisect-i)rooring the store godown, the depredations of the l)eetles can 
be minimised by a constant watch being kept for signs or sounds of dam- 
age. It is bad enough to lose one board but when, as is often the case, 
one larva destroys 3 or 4 boards the matter becomes serious. 

Borers in Tea Bushes. — Following 011 reports from the Halein area 
of exten.sivc damage l>ciiig done to older branches of tea l)rshes by a h u'er. 
1^01110 of these borers were reared and the adult identified as Monochamfis 
(iriscaius — a long lionied beetle. The same type of larva was recovered 
from wild Ikmlnnia stumps in the cleared area along the junele edee 
and since the incidence of borers lessened the further one went from the 
jungle, it would appear that the origin of infection was the jungle. 

This year some similar larvae have been recovered during pruning at 
Tocklai, so that it is i)robal)le that there is a fairly regular amount of 
damage being done l)y this tyi)e of larva. The larva i)rol)ably gains 
entry at a pruning cut where some slight decay exists and so gives a place 
whicli attracts the female beetle to lay there. The larva then bores d(.wn 
into the healthy stem. If one looks round after pruning there are many 
such holes to be seen bored into old tea branches. (Mie metliod of 
deterring the females from laying on tea bushes would be to cover cuts 
which might give a suitable egg-laying site, witli Indopaste or some 
similar paint. Dead branches on shade trees should also he attended lo 
and removed because many of these .show the emergence holes of wot.d 
boring beetles and probably act as a reservoir of infection from which the 
beetles come to attack the tea. In addition when pruning, any holes in 
branches which appear to contaijo larvae should be investigated and larvae 
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foiiiKl should be destroyed by cutting them out or fishing them out with a 
tjioce of wire. It is easy to recognise a branch where such a larva has 
oeeii overlooked, because the hole is seen to be freshly jilugged by pieces 
of wood which are torn off the walls of the tunnel and rannned into the 
o|)ening from inside by the larva. 

Mr. Scott asked if there h.ad Vieen any other cases of Tiger Beetle 
boring into tea stems. The larva was very similar to that of the Red 
Borer, and a specimen which he had had identified by "Mr. Andrews as 
R-ed Borer sid^isequcntly hatched out into a Tiger Beetle : He \mderstood 
that the occurrence of Tiger Beetle in tea was rare. 

The Chairman replied that this was the only case ever recorded of a 
Tiger Beetle larva boring in tea. 

Mr. Comrie suggested that since the Tiger Beetle is a predatory 
insect, it had possibly chased out the original occupant of the hole and was 
not necessarily responsible for the damage. 

Mr. Lagden said that he had two points to mention in connection 
with tea chests and linings. The Commissioner of Trade for Canada had 
informed him that experiments were in progress utilising maple and birch 
wood for tea chests. Samides were now on their way out here for testing. 
He was glad to be able to inform tlie Conference that all regular u.sers 
of Finni.sh three-ply would be alile to obtain their normal orders for 1940 
and 1941. It would be possible to meet extra demands by .supplies from 
Japan and China. There would be no dilTiculty with regard to aluminium 
foil linings. The position with regard to alumiiiinm in England was very 
favourable. vShould the present state of affairs deteriorate it will be pos- 
sible to siibstitute lead linings (with paper between the tea and the lead 
lining) . Enough lead to meet the whole of the requirements of both India 
and Ceylon can be produced in India, 



THIRD SESSION, 17th Eebruary, 1940. 


The Chairman in opening the third day’s niceting called upon 
Mr. Conirie to address the meeting on the subject of Re^ Spider exi)eri- 
n.ents. 

Mr. Conirie, Tulsi]>ara Spraying h'xi)eritnent Plots. 

In Tlic Red vSi)ider attack on the spraying plots at Tulsipara 

came late in the season and it was not until the middle of May that the 
attack was judged bad enough for spraying to be necessary. Seven 
treatments were tested and these were nine times repeated. 'Hie treat- 
ments were Mur[)hy Lime-sulphur i in 30; Acme Dried Inme-sulphur 
4 0/.. in 12 galls. I in 80) ; Home-made Lime-sulphur, i in 15; Whizz 

A, I in 30; Dusted sulphur 10 lbs. per 200 bushes, 120 lbs. per acre; 
Whizz, I in 30 ; and a set of control plots. 

brown Open-IIed vSprayers were used and the spray put on at about 
170 galls, to the acre. 'I'he absence of one of the results a.ssociated with 
si)raying experiment records in the past -namely a fall in crop imme- 
diately after s])raying, is worthy of note. 'I'he absence of the fall was 
observed at the Tulsipara plots and also in two exi)erinients carried out 
on young tea at Horbhetta. 

The results of the experiment at 'rulsi|)ara were not signilicant. 
The highest yield was obtained from the plots sinayed with Murphy 
Lime-sulphur but the increase could not be regarded as signilicant. T'he 
attack was a fairly severe one and the bushes looked (piite red. Though 
the spraying plots were the worst attacked by Red vSpider of all the 
Tulsipani i)lots, no signilicant benefit was obtained l)y treating them. 
This result would tend to sui>i)ort the contention held by many [leople 
that a moderate Red Siiider attack on healthy, vigorous, mature tea docs 
not reduce crop so much as to make it economic for spraying to be 
undertaken. 

A word of caution is necessary , however ; one must remember that 
the position is not the same as that involved in manuring experiments. 
With manures the tea is at a base yield and one aims at raising the yield. 
With spraying for Red Spider the yield is presumably depressed from 
what might have been — and (outside any stimulating or toxic effect of 
the spray materiaks) one must remember that the result one is measuring 
is the amount that the l>ushes are being brought back to the potential 
yield from which the attack has tended to reduce them. To test the drop 
in crop due to Red Spider and then compare that with the recovery owing 
to treatment is a matter requiring attention but this will require not only 
tjie laying out of many experiments but a great deal of luck in choosing 
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an Jirea where a severe attack will take place at the time that such 
experiments are laid out. 

Borbhetta Spraying Experiments— I and II. 

At Borbhetta the Deanioolie plots of young tea were very severely 
attacked by Red Spider and two experiments were laid out on them. 

Experiment I. — In the first experiment three dilutions of ^luridiy’s 
Lime-sulphur — i in 25, i in 50, 1 in 100; three dilutions of Home-made 
Lime-sulphur — i in 12^ ^ in 25, i in 50; one dilution of Acme Dry Lime- 
sulphur — I in TOO ; and control, were the treatments carried out. 

^riie plots were sprayed on 17th April and the amount of spray 
applied worked out at about 80 gallons to the acre. A week or two after 
spraying the effects on the plots were very obvious, it was easy to distin- 
guish the control jdots by the depth in colour of the red on the bushes. 

All the treatments gave a significant increase in yield over the 
control plots, ^fhe best yield was from the ]>lots treated with ^rui])hy 
Lime-suli)hur i in 50. This was significantly better than INliirphy Lime- 
sulphur I in 100 and Home-made Lime-sul|)hur 1 in 25 and i in 50. 1 hough 
Home-made Lime-sulphur i in 25 had about the same polysuli>hide figure 
as ]\Iuri)hy i in 50 it was just significantly poorer in yield than the 
Muridiy I in 25. 

This experiment has one or two iioints of note : - 

(1) . ^fhe quantity of spray used. — This was in the neighbourhood 

of half the volume normally advised and used on young tea. 

(2) . The polysulpliide content of the si>rays was used in a com- 

])arison of the yields to determine whether there might be 
some correlation between the polysulphide content and the 
gain in croj). A significant linear regression was found and 
with this there was also a significant deviation from the 
regression. By leaving out the plots for Muridiy Lime- 
sulphur T in 25 and Home-made Lime-sulphur i in 
12'L which had a similar high iiolysulidiide' figure; and 
working out the correlation for the others, a linear 
regression with no signilicant deviation was obtained — in 
other words from the results of this exi^eriment it would 
appear that ui) to a certain point, Avith an increased poly- 
sulphide content of the spray solution one may ex]K‘Ct a 
direct increase in crop after spraying. 
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The results for the eight treatments were then examined to deter- 
mine whether they might fit a curved regression better than a linear 
one. It was found that the figures were significant for a parabolic 
regression with no significant deviation. From this it would appear that 
up to a certain value of polysulpliide under the conditions of this experi- 
ment one can expect an increase in crop, Imt that once a certain point is 
reached there is a danger that there will be a falling off in crop possibly 
due to a secondary toxic action of the spray. This result will require 
further experiments for confirmation but it is significant that in the past 
spraying has been associated with an immediate drop in crop, which is 
later counterbalanced, and made up, by the increase in crop. In addition 
there have been suggestions made that in spraying ai)ples, etc., there is 
a certain amount of harm resulting from Ifime-sulphur spraying even if 
no visible scorching is seen. It will be necessary to carry out a series of 
experiments to discover to what extent the effect does occur in normal 
practice. If this is shown to be the case it may then l)e i)ossible to find 
what concentration of poly sulphide is most profitable from the point of 
view of minimum effect in lowering crop while giving maximum effect 
in controlling Red Spider. 

At the present time 1 think a dilution of Murphy himc-sulphur of 

1 in 50 is possibly the best to use. This may be slightly too dilute but 
should normally leave enough residue on the leaves to kill off young red 
spiders as they hatch from the eggs. Home-made Tfime-suli)hnr is made 
by boiling Lime and vSididuir in the pro])ortion of .^o lbs. burned lime, 
38 to 40 lbs. sulphur in >0 gallons of water for about 30 minutes and not 
more than 45 minutes or until frothing stops, if this takes idace before 
the 30 minutes is up. This should give a solution of 23---25°Be and 
should be used diluted i in 20 to i in 25. 

Acme Dry lYime-sulphur on these fimungs is effective at as low a 
dilution as i in iC)o l)ut I would not like to advise less at the present 
moment. Ihis works out at slightly over l A oz. per gallon or 3 oz. in a 

2 gallon sprayer which makes it a convenient rate for making up in the 
lield. At 150 gallons |>ei aeie this u’ould require al)out 14 lbs of j^owder. 

In tie second experiment the treatments were- Home-made Lime- 
sulphur, I in 25; Whizz 1/50; Liver of Sulphur; Tobacco Extract; 
Whizz 1/^5; Ground vSulphur; Palestine Suli)hur; Control. 

The Liver of Sulphur and lobacco extract gave no sigtiificant 
increase :n crop when compared with the control i)lots. All the other 
treatments gave a significant difference between their yield and the 
control, Whizz 1/50 was almost on the significance level as poorer than 
the Linie-suli)hur 1/25 which was the same solution as used in 
Experiment i. From this I would suggest that* i in 50 is the 



lowest dilution that is advisable for Whizz and would prefer 
to use it I in 40 if not stronger, to ensure its giving a good kill. If it had 
been possible to include a third level of dilution it might have settled 
whether or not there is a regression in the effects yielded by different 
dilutions of Whizz. 

The dusting with sulphur shows no signillcanl dilTcrt.nce in effect 
between the ordinary Ground vSulphur and ralestine vSulphur nor be- 
tween these and Liine-sulidiur si)raying. 

Note on Rate of Dusting. 

At Tulsipara by timing the men on the dusting and spraying I found 
that whereas dusting is normally regarded as a much faster method 
of treating bushes, when it is being done carefully and thoroughly it 
is only slightly quicker than spraying, and if, as haiipencd in this case, 
one got a heavy fall of rain at night, before the dust had time to act, 
the dusted iilots showed no signs of killing the Red Spider on the 
following day while on the si)raycd idols the kill was good. 

Reports on Red Spider from Garden Managers. 

Cachar Reports. — On nine gardens in Cachai the first signs of Red 
vSpider recorded in 1039 are as follows:— 

I'ebruary— I garden, March- -3 gardens, April— 3 gardens, 
May — 4 gardens, so that it would appear that the jicib d 
March to Aiiril is the danger period. For the end of the 
attack the range is from ^lay to vSeptember though the peak 
generally seems to be past by the end of June. 

In only <mc case was more than half the garden attacked, in fact it 
is unusual to get more than 10% of a garden attacked. 

With regard to management and its effect on Red S[)ider there is 
remarkable unanimity in these nine reports that the management has no 
effect. In three eases the Managers hold that weak poor bushes are more 
liable to be attacked. In one case it was held that i)oor shade leads to 
attacks. Healthy bushes which arc manured are held not to be so liable 
to suffer. 

The opinions on the effect of skiffing only, versus cleaning out are 
not clearly put in some cases, but it seems to be felt that skiffing tends 
to increase the liability to attack though one manager takes the opposite 
view and holds that |)runing weakens the bushes so that they arc more 
liable to an attack than if just skiffed and not weakened by pruning. 
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Tn the garden worst attacked both pruned and unpruned teas were 
attacked so there is nothing from the records on whicii to base any sug- 
gcstion with regard to avoiding an attack by pruning — this docs not mean 
tliat the incidence may not be lessened. 

At the present moment at Tocklai the biennially pruned plots are 
fairly severely attacked by Red spider whereas there are hardly any 
leaves present on the pruned ])lots which might carry Red spider. The 
presence of a large population of mites early in the year would lead one 
to ex])ect a much more severe attack on the plots carrying the heavier 
infection at the start of the attack, but this can ])e very much offset, if 
conditions are favourable, by the high rate of reproduction of Red si)ider, 
which has a new generation every ten days. 

Ihere is no doubt .shown by any of these reports with regard to the 
effectiveness of spraying in checking the activities of Red spider, nor is 
there disagreement as to the time of apiffication of sprays. vSome 
Managers hold that s])raying should start whenever an attack is noticed 
—others advocate spraying in March and Ai>ril. This amounts to tlir. 
same tiling in the end — because it is at tliis lime that the attack starts. 
Ihere is a suggestion that unpruned tea should be sprayed liefore pruned 
tea. This is also in agreement with the suggestion made above regarding 
the intensity of the original infection. Tlie [leak of attack on pruned tea 
would i)resumably be later than on unprimed lea wliicli luul a larger 
I)opulation pre.seiit to start with. 

I he use of either Whizz or Lime-sulphur is advocated by «S of the 
gardens, only one is in favour of Lime-suli)luir alone. The dilutions 
vary from i in 30 to r in JSo, ])ut generally for Lime-sul|>luir (Murj)]iy’s) 
are aliout i in Oo, and for Whizz tend to be imav in the neighbourhood 
of either i in 40 or i in 80. 'Plus is interesting in the light of the 
Horlihetta results which lend to sugge.st that i in ,|() may be the best rate 
for Whizz while the i in 80 is what 1 believe makers advise. 

.Si)rayiug costs vary from Ks. :J - to nearly Rs. 6/- per acre, the 
majority come in the range of Rs. :,/8/- to Rs. 4/8/.. Tliis state of 
affairs can be expected when the rates of ajiplication suggested range 
Irom 100 - gallons an acre, but the majoritv' favour i.i(. gallon.^. 
'Phi.s is also interesting to comi»are wu'tli the Tulsipara rale of 170 gallons, 
where the Ims'hes are fairly large; and the Rorbhetta ligure of 80 gallons, 
on young tea. 

Labour costs are on the average about Re. j>er acre but one 

garden goes uj) to Rs. 2/3/-. 

Returns from other Districts.— Upper As.sam— r; North Bank, 1938— 
4; North Bank, 1939 — 6. In these cases the gardens gre more widely 
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distributed and comparisons are not so easy. If anything the attack 
appears to conic earlier than in Cachar, only two records I'cing as 
late as April. The attack also ends in most cases in May. 

With regard to inanageinent more conimeiUs are made in these 
records — there is a feeling in certain cases that autumn manuring is 
better than spring manuring and that shade reduces the tendency to an 
attack, ('lood cultivation is also held to be helpful in warding oil an 
attack. 


Cleaning out and defoliation are regarded as good measures. In 
some cases they are held to ward off an attack. 

Dusting and Home-made r,ime-suli)hnr were used in some cases, 
ff'here is no record of any treatment, aimed <]irectly at the Red spider, 
not doing some good. 

'I'he general opinion for time of spraying seems to be that the best 
time is when an attack first ai>i)ears. 

'I'he notes of dilution vary much with the different concentrates of 
Lime-sulphur used; which is what may be expected with Home-made 
solutions. Less mention is made of Whizz than in the Cachar records. 

The costs vary from Re. i/- to just over Rs, 2/- iier acre, but I feel 
these figures are on the low side. It is not easy to estimate the cost 
of Home-made Lime-sul|)hur and some of the figures are lower for total 
cost than the mere cost of ainilication on other gardens. 

Mr. Maegregor mentioned the danger of defoliation in regard to 
young tea. 

Mr. Cooper emphasised that as the young jdant must have plenty 
of leaf in order to make the best growth, it would be unwise to defoliate 
young tea. .Spraying must be resorted to and should be commenced 
before the attack became serious. 

Mr. Pearson asked whether it was considered that attack by Red 
Spider was more severe on road-sides. 

Mr. Cooper .said that it was generally agreed that the attack started 
on road-side bushes and spread into the sections. It was carried by 
clothes of people walking into the tea and by cattle. 

Mr. Burton said that he could not agree with the general idea con- 
veyed in the repHes to the questionnaires, that Red Spider attack on the 
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North Bank was generally over by the end of May. In his district, at 
any rate, it could extend well into June. 

Mr. Winter referred to the possibilities of obtaining deciduous types 
of tea bushes which would not rcHiuire defoliation in the cold weather to 
minimise Red .Spider attack. 

Mr. Burton said that he prepared Tyime-suli»hur of .^o'’ Beaume 
strengtli on liis garden at a cost of not more than 4 annas per gallon. 

Mr. Cooper thought that attention should be called to the fact that 
methods for making Tyime-sulphur were now quite different from those 
advised previously by the Department, as a result of work done in recent 
years on the method of preparation. 

The Chairman said that the method now advised had already been 
described by ?slr. Comrie. He also pointed out that the response to the 
Questionnaire had not been as good as was hoped and more reports were 
wanted. 

Mr. Burton siiggested that in future the Department should advise 
the delegates as to whom these questionnaires were being sent so that 
delegates might assist in getting more leports submitted. 

Mr, Cullen said that th.ere had been a considerable reduction in Red 
Spider attack in his district as a result of the removal of banjhi shoots l)y 
hand at the time of top-pruning on those sections which were not other- 
wise cleaned out, 

Mr. Cooper said that manuring of mature tea by quick-acting 
manures had reduced Red spider attack but that cattle manure and com- 
post, for some reason unknown, had increased Red spider. 

Mr. Comrie mentioned that Red spider attacked nurseries even under 
heavy shade. It was pointed out, however, that Red spider might be 
very much w'orsc on unshaded nurseries. 

Mr. Evenden said that it was very noticeable during the 3-year prun- 
ing cycle ill Darjeeling that in the pruned year (when there was practi- 
I'ally no leaf left on the bu.sh after pruning) Red spider attack was practi- 
cally non-existent. 

Mr. Pearson said that by leaving a fringe of tea along the road-side 
unpruned till March and then pruning it, subsequent Red spider attack 
was lessened on such sections. 

The Chairman tlien called upon Mr. Tunstall to address the meeting 
on the subject of Branch Canker. 
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Mr. Tiinstall. — Tii recent years a noticeable increase in the nninbcr 
of cankered tea brandies has been observed. These cankers were com- 
monly associated with infection by a fiintrns called Macrophonia thcicola. 
Some however had no fun^ns at all in tlie dead tissues and it was at first 
thought that these must have been caused Iw Corticiuiu sahuouicolor. 
'fhis fungus was actually observed in very few cases. Both these fungi 
do not usually initiate disease on tea idants in North-Kast India excciit 
under exceiitionally humid conditions such as arc found on hullah edges 
alongside heavy forest. 

A series of laboratory experiments were commenced to find a suit- 
able fungicide to apply to the diseased wood. We are still trying to find 
a fungicidal mixture which will penetrate the dead and decaying word 
and prevent the fungi concerned from extending further into the living 
tissues. vSuch a mixture is specially desirable in the case of branch 
cankers which almost always occur on one side only of the affected 
branch. If the disease can be arrested many branches could be saved 
that otherwise rciiuire to be cut out. 


We continued to recommend the cutting out of all dead and diseased 
tissues until we obtained evidence that such a iirocediire was not always 
necessary. 

In the meantime observations were made in the field. The apparent 
effects of time and class of pruning, shade, manuring, etc., were noted. 
It was found that the deatli of the tissues occurred before any infection 
had taken place. 

In all the cases I personally inspected it was obvious that the damage 
followed pruning and was associated with sun scorch. Tlie time of 
firuning ajiiieared to he the most important factor governing the incidence 
of the damage. Further investigations showed that most of the dead 
tissues remained uninfected by pathogenic fungi for at least a year after 
the damage had been done. 


We have a number of experiments at Borbhetta in which pruning 
has been done at different times of the year. We have counted the 
number of bushes wliich show signs of sun datnage and the results are 
recorded below. 


The following tables show the figures obtained from our observa- 
tions on the Doolia plots. 



Affected bushes — Doolia side plots. 
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Plot set No. I was lu'uned in the ordinary way, in December annually. 

Plot set No. 2 was unplucked in 1936 and was pruned in l)eccml)er, 
1936, in the ordinary way. vSince then it has been pruned annually in 
December. 

Sets Nos. I and 2 were scarcely damaged at all Ijv sun scorch. 

vSet No. 3 which had been rested for 3 years and then pruned to 
20 indies on October 1, 1938, suffered very severely from sun scorch, 
some bushes so severely that they died. These bushes were in excellent 
condition wlien tliey were cut back and grew very strongly after the 
pruning in sjiite of the damage. Set No. 4 had been iiruned every year 
on Octolier ist after lieing left implucked from August 1st. The damage 
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on the ])ushcs is nnich less than on No. 3 Imt still very severe. This, 
however, had not happened before this year allhouKli they had been 
])rnned on October ist for some years. It is dear that in the case of 
No. 4 the damage occurred in 193S because the pruning was followed by 
ten days of very liot dry weather. 'I'here are two factors at work here. 
Tile sudden removal of very heavy or relatively heavy cover and the hot 
sunny weather following, 'fhe bushes just across a narrow ])ath ])runed 
to inches 15 days earlier were much less alTected fuit the i>ruuiug 
in that case was followed by wet dull weather. In that case also some of 
the bushes had been left uniducked for two mouths so that the removal 
of heavy cover was not a major factor. 

In the case of Siiiglo plots which were pruned to heights raugiug 
from {)" — 2S" in December, the amount of sun scorch was very little, 
between these limits height of luuniiig has not had any signilicant effect 
on the amount of sun scorch. 

The following figures have been obtained from the Matelli plots, 
pruned at 18 inches at different times and cultivated differently: — 
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‘k/y. — All plots liiul a n" «leej» hoc in llic cold weather e.xcept the one 
double (.I8"j deep hot. 


which had i\ 


Significant differences 

for cultivation (rc.itmenis 
„ time of priming totals 
„ lime of pruning uvoiages 


... 7:b4 

... 104-0 
... 13-0 


The averages for tlie pruning treatments show that the October 
pruned ])lots were significantly less affected than those pruned earlier 
(July and September), but significantly more affected than those pruned 
late (in December) , 
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The totals for the cultivation treatments show that both the under- 
cultivated i)lots (marked with an asterisk) bearing j)oor tea were sig^ni- 
ficaiitly less afl'ected, than the better cultivated ones with better tea. 

The number of bushes damaged by sun scorch on the light leafed 
Mesai Manipuri i)lots which was pruned at 12 " at different times is given 
in the table below 


Treat mont 

Sept. 

Nov. 

Jan. 

Tutal. 

Kickers left, rested 
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56 

37 
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It will be seen from the above figures that the idots pruned in 
November are less severely allected than those pruned in September and 
the January pruned are less ailLCted than the November inuned ones. But 
the number of affected bushes is much higher in case of pruning at 
than top pruning in December. Besting for two months with or without 
kickers made no appreciable difference in the severity of the damage on 
these plots. The total for the iinmaniired plots (on which the growth 
was poorer) is much less than any of the otliers excei)t the ordinary toil 
pruned ones which were cut in December. The latter were hardly 
affected at all. 

There is little doubt that most of the branch canker in North-I{ast 
India is associated with sun scorch and is the result of the climatic condi- 
tions immediately following the time of pruning. Experiments are being 
undertaken to find out whether laying the primings on the top of the 
bushes will provide sufficient shade to protect the exposed bark. 
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The tissues damaged by sim scorch rarely become infected by 
pathogenic fungi until more than a year after the damage has l)een done. 
In most cases wood rotting fnngi invade the dead tissues and the rotting 
wood is often cleared out by white ants leaving a clean channel which 
ultimately heals over. In conij^aratively few instances are the dead 
tissues attacked by fungi which are cai)able of invading the adjoining 
ones. I{ven in these latter instances the progress of the disease is usually 
arrested without any si)ecilic treatment being ai)])lied. On this account I 
hesitate to recommend the cutting out of all damaged wood. Its removal 
would necessitate very severe [nuning and the cure may be worse than the 
disease. 

It has l)cen frequently noted that the most vigorously growing tea 
often suffers more severely from this kind of damage. It also recovers 
very quickly without any special treatment. It is, however, possible that 
something can be done without undue exi)ense to ensure satisfactory 
recovery. I hope to be able to say more about this when my observations 
are more complete. 

The |>roduction of good callus is closely associated with the energy 
absorption by the leaves. It is, therefore, desirable to ensure that ample 
leaf area is left on the bushes and |)articularly on the damaged branches. 
Our observations suggest that from the point of view’ of callus formation 
better results follow* the leaving of leaf in the course of the growing season 
than by leaving longer initial growth. I do not advocate complete resting 
in this connection as the subsequent exposure of the .soft wood of the new 
branches may be follow’ed by further sun scorch, d'he apjdication of 
fungicidal sprays is unlikely to prevent or cure damage of this kind. 

Me.ssrs. Uurton and McLennan agreed the terms ‘light’ and ‘to]) 
])runing’ should be dillerentiated. Tliev understood that light pruning 
meant ordinary annual pruning leaving say of new wood, while top- 
pruning conveyed the idea of skiffing. 

Mr. Tunstall said that at Borbhetta it had been found that white ants 
helped to clean up the dead wood on tea bushes after medium or heavy 
pruning. 

Mr. Burton referred to the low incidence of disease or sun scorch on 
the poorly cultivated plots and suggested that it might l)e. due to the fact 
that those bushes had in the years previous to pruning, less toj) hamper, 
and had therefore been more exposed and hardened to the sun before 
cutting back. 

Mr. Cooper said that all idots had been plucked alike irrespective of 
the cultivation and that he did not think there was much difference 
between them as far as exposure to sun was concerned. 
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Mr. Mac^re^or an instance where a certain section had been left 
to run up for five years, and before cutting* down was about 17 ft. high. 
After the bushes had been cut back, the shade trees developed severe 
sun scorcli on tlie lower i)art of the trunks, due no doubt to the sudden 
removal oi the shade afforded by the high grown tea. 


[)r. Wi^ht referring to figures given by Mr. Tunstall for diseases 
resulting from ] pruning at different times of the year said that July imuning 
produced a different jdiysiological tyi)C of growth comj)ared to other 
times. It was concluded that the best time for pruning from the idiysio 
lo)ncal standpoint was Dccem])cr. This agreed with our results on 
incidence of disease and with results on crop and quality. 

REPLIES TO OTHER QUESTIONS 

Cattle manure. — Whether the action of Cattle manure is 
accelerated l)y an api)lication of sulidiatc of 
ammonia, thus preventing losses of jdant 
food carried away in suspension in drainage 
water. 

Mr. Cooper replied as follows: — 

v^ulphate of ammonia is more rapid in action than cattle manure, so 
that a mi.xture of sulphate of ammonia and cattle manure would act more 
rapidly than cattle manure alone; but the rapidity of action of the 
cattle manure is not likely to l)e increased by admixture with 
sul|)hate of ammonia. This opinion was ffninded on results at Borldietta 
of admixture of sulphate of ammonia with resistant materials like ])run- 
ings and cut jungle; but it has been confirmed by exi)eriment on tea in 
Nyasalaiid that mixtures of cattle manure and sulphate of ammonia give 
about the same effect as the sum of the effects of the two used .sei)arately. 

If the cattle manure is well incorporated with the soil, there need be 
no fear that it will l)e carried away in suspension in surface water unless 
tile rate of soil erosion is great, when manure will be carried away with 
the .soil. 

(hie cannot avoid loss of nitrates in solution by percolation down- 
wards; but on soil fully occui>ied liy tea such losses are not great, and 
would be increased rather than decreased by increasing the dressing of 
nitrifiable matter. 

Mr. Benton said that Mr. Cooper’s conclusions were fully confirmed 
by laboratory experiments which seemed to indicate that a so-called slow- 
acting manure w'as in reality only a partially acting manure; in other 
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words i^art of its nitropfcn was nitrified fairly rai)idly but a certain ])roi)or- 
tion never appeared to become available at all. 

Thiillying. — Whether thullyiiig can be considered a useful 
cultivation work. 

Mr. Cooper. — We are not (jiiitc sure of the exact meaning of tins 
w'ord ; but it is taken here to include all the operations which may be 
included in the act of forking around the collar of a bush. 

If it means removal of soil to leave a deep cup around the collar, 
then we think it harmful : it damages roots, and the hole left becomes 
filled with water which only slowly seeps away. 

We have no reason to believe that any good is effected by disturbance 
of the soil around the coMar, and there is certainly no object in removing 
the soil around the collar, with the ol>ject of re])lacing it hy soil fia m 
further away. There is no evidence in favour of the common belief that 
worm casts around the collar are detrimental. 

Prunings, however, should be pulled back from the near neighbour- 
hood of the collar: while if there are weeds they should be removed. 

Where cheeling is j)ractised the area should be clean after each 
oi)cration : the hoe can he used to a iwiiit very close to the collar, and a 

very little pulling of weeds by hand finishes the job. In this case we do 

not give any s])ccial cold-weather forking. 

Where we light hoe, the use of a hitting action clo.se to the collar is 
discouraged, and although it is the duty of the hoeing man still to finish 
off by hand near the collar, there is commonly too much of such work 
to allow us to insist on it in the rush season, and we commonly have a 
special round of forking in the cold weather. 

In Darjeeling, where sickling only is general in the rains, I expect 
that a round of cleaning round the bushes is generally necessary in the 

cold weather. In our opinion the sole object of this operation is the 

removal of weeds. 

If the weeds are deei)-rooted, like thatch grass, it will be necessary to 
use the fork deeply, but the aim should be to disturb the roots of tea as 
little as ]M)Ssible, and any soil removed in the process should be returned 
so that no hole is left. 

Mr. Evenden asked whether cheeling (scraping) would not be just .as 
good as forking round the bush. . ' 
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Mr. Cooper rei)Hcd that it would not, as thatch would not be killed 
out by merely cheeling the surface of the soil. 

Mr. Burton said that in the Dooars, some years ago, they distinguished 
between the ordinary tlnillying and oi)cn thullying — the latter was done 
after buslies had been collar-pruned with the idea of inducing growth 
of new shoots from below the collar. lie suggested that the word 
‘thullying’ might hav’c been derived from the word ‘trovver. 

Mr. Scott referred to the elTect of cheeling in smothering jungle and 
so killing it out; and described the method of cheeling employed on his 
garden. 

Mr. Cooper said that thatch invaded tea from drainsides and it was 
then better sui)pressed by light hoeing than by cheeling. 

Subsidiary Crops. — What is the attitude of Tocklai towards 
the so-called bye-])roducts or ancilliary 
products of tea such as Thatch, Bam1)0( s, 
Ikra, Fuel, etc., and is it considered 
right that the De])artment should be able 
to give technical advice on these points 
such as making of Thatch Baries, Fuel 
Baries, Bamboo Baries, eradication of 
Eupatorium or similar cnvclo])ing jungle 
where such interferes with the growth 
of thatch or the establishment of grazing 
ground, etc., etc. 

If it is considered that Tocklai should 
be able to advise on these points, are 
there any plans to ac(iuire technical 
knowledge for dissemination to those who 
wish for it. 

The Chairman said that exi)eriments had been started on treatment 
of Thatch Baries at Borbhetta. It should be i)ossible to extend these 
experiments. 

In regard to fuel, the Forest Department must have much information 
on this subject and also on Bamboos, etc., and he did not consider that 
experiments on these crops could be done at Tocklai. 

A questionnaire on the whole subject should elucidate unucb ’^'-fuable 
information which might be circulated amongst planters. 



( o:. ) 


Dr. Wij^ht pointed out that if experiments on this subject were to be 
attempted on a ])roper scale hy 'I'ocklai it would place serious restriction 
on the work already l)einj^ done, lie said that much information mi^ht 
be obtained from the Royal ARri-lIorticultural Society of India, Cahaitta. 

Mr. Lagden ])oinled out that it was becominj^ more and more 
important that gardens should l)e self-sulTicient in regard to sni)plies uf 
Inel, bamboo, etc., and that work on these crops was very imi>ortani. 

Mr. McKay sn^^^csted tliat tile assistance of a I'ore.st ( )fllcer wotild 
be desirable, find in fact necessary if tliis work were to be undertakeii. 

Mr. Benton susi>ested that what Mr. Burton had in mind was the 
collection and dissemination of j^vneral information, and not much techni- 
cal work would be recpured in order to obtain this. 

Mr. Scott suft-ftested that information shotdd be collected by Advisory 
( )nicers on fuel, bamboos, etc. 

The Chairman said that it would be part of the duty of Advisory 
Oflicers to collect all information they could on ancilliarV crops. 

Mr. Laj^den referred to the d'uny Research Scheme which had been 
])Ut forward by Tocklai at the last Annual Conference and had been 
turned down in r.ondon. He sutj^ested that this scheme mi^ht be put 
forward again. 

The Chairman pointed out that by growing Tung, a source of fuel 
would be provided in addition to the main i>roduct of the tree. 

Plants that kill Insects.— What information can the Department give 
on this subject? 

* (Newspaper cutting) . 

The Industrial Section of the Indian Museum, Calcutta, (Botanical 
Survey of India) has recently accpiired and placed on show specimens of 
Derris loot, commercially known as Tuba root, and flowers and plants 
of Py rethrum. 

The Derris root and Py rethrum flowers are considered to be essential 
iiigredieiits in insecticidal preparations used as dust or spray. 

The Derris roots have been obtained from Assam, Bangalore and the 
Central Experimental vStation at vSerdang in the Federated Malay States, 
and the Pyrethrum plants and flowers from Kashmir and the I^Iurree Hills 
of tlie Punjab. Some Pyrethrum flowers have also been received from 
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Harpendcn in the Ihiited Kin^^(lo1n, and Kenya. To make the exliibits 
attractive, pieliire.s of the plant specimens drawn in their natural colours 
liavc been placed Iw their side. 

]\Iore efficacious and less costly to produce, there has been in recent 
years a c^rowin.q: world demand for insecticides of vegetable origin, whicli 
are com|)aralively harmless to human beings to replace more dangerous 
arsenical rmd other chemical pre|)arations. 


Gardeners’ Friend 

It is said of “Tuba” or IK'iris cllif^lica that a decoction of the roots of 
this i)lant is the best remedy against the insect that infests nutmeg trees 
and causes them to turn yellow, and that it is a useful insecticide for 
gardening purposes too. 

Insecticidal preparations from Derris have Ixeii tried with success in 
Assam against luting cateriullars which damage the caV)l)agc crops. In 
Ilengal, too, a preparation has been tried as spray against mango leaf 
hopper and found efficacious, but the cost is reported to be high. 

Pyrethrum is another plant, the flowers of which are used as an 
ingredient in insecticidal [)reparations. Though a i>lant of the sea shore 
it grows also on the inland mountaneous localities and it has been found 
that sunny, j'.el)bly calacareous soil on hill sides, dry and without irriga* 
tion and with fairly dry atmosidiere, is suitable for the cultivation of the 
s|)ccies which yield tiie insecticidal flowers. But the common Chrysan- 
themum, though a variety of this species, has not been reported yet to 
have any insecticidal properties. 

Attempts are being made to cultivate “Tuba” in several parts of 
India; the plant grown in Mysore, in particular, has been found to give 
a good yield of rotenone, the active juinciple on which depends the value 
of these products as insecticides. 


Analysis made at the Forest Research Institute, Dehra Dun, has 
‘hown that, while other species of Derris such as /Icrr/.v robusta 
and Derris scaudois (Noalata) or (Oonj) found in India contain little 
rotenone, the roots of the Derris ferruf^inca found in Assam give fairly 
good results. 

A va.st field, however, yet remains unexplored in Chittagong in • 
Bengal and some parts of Assam, where .several species of Derris are 
found to grow wild. It should be possible here to grow proper strains o| 
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Uerris elliptica the stock of which may be obtained from Malay, and thus 
oMaiti a larp:cr siipi^ly of rolenoivj. The Malayan plants do not take lon^^ 
to yield the expected results. Thus Mysore imported Denis t lliplica 
(Tuba) from the hederated Malaya States four years ago and grew the 
[)lant successfully, and two years’ old plant yielded live to seven per cent 
roteiione. 

Again, Py rethrum has been successfully grown in Murree in the 
Piinjab in experimental plots but its cultivation may easily be extended 
to other parts of India possessing suitable climate and soil, and i)roper 
strains may be obtained from Kenya. 

The Federated ^lalaya States, the Dutch Indies, Phillipines, Kenya 
and Japan arc doing an extensive trade in these plants. There has in 
recent years been an expansion of cultivation of Denis in the h'ederated 
Malaya States. In U);>5 the area under cultivation was about 6,500 acres. 
The export of the root has steadily increased from ()S tons in 1951 to over 
600 tons in 1056, valued at about Rs. 4,00,000. 

In the Phillipine Islands, the Denis ellipticd (Tuba) has been grown 
with such success that a substantial (luantity of the roots is eN|)orted to 
the United vStates of America. 

Tuba is also reported to grow wild in the forests of the Dutch Indies, 
and is, at ]>resent, l)eing commercially cultivated in Java. 

The particular species of Py rethrum, from which the modern insect 
l)owder of commerce is obtained, is now largely cultivated in Japan and 
in the Kenya Highlands. 

An enterprising farmer first put in only :>5 seedlings in Japan in his 
own farm in i<S<)6; in 1012 the area covered with this plant was 51 acres; 
but in 1957 the area had increased to over 60,000 acres yielding about 
10,000 tons of dry flowers which brought a revenue of about Rs. 65 
per acre. 

In the Kenya Highlands the cultivation of this plant increased from 
less than .^oo acres in ig.yv.vi to over 4,600 acres in 1036-37 jiroducing 
over 1,000 tons of dry flowers of which more than o/ioths were exported 
bringing in a handsome revenue. 

In reply to this (jucstion the following information has been 
collected : — 

The chief insecticidal plants in commerce are the two mentioned, 
D. elliptica and Pyrethrum, Pyrethrum has its home in Dalmatia but is now 
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■g:rowii commercially in Kenya, United vStates of America, and Japan. 
The ground-up flowerhcads are used as a dust or extracted with light oils 
for use as a spray. 

In Indian Pyreihrum is grown in Kashmir. The main factor con- 
trolling the pyrethrin content (/.e., the toxic material on which the effect 
depends) is the water suj^ijly. I'or the best results a hot, dry summer 
seems the best — wet conditions reduce the (piality of the flowers. 'I'he 
soil of tlic natural home of the plants is a broken-down limestone, but it 
was found in Britain that no significant gain in crop was obtained by the 
use of lime on a ])Oor sandy soil of low fertility. 

T.ast year we received some PyrclhruDi ‘.seed’ for trial l)Ut found tliat 
we had lieeii sent what ai»i)ears to 1)e the commercial form of PyrcUnuni 
which is the immature flower lieads. A second lot of seeds has been 
obtained this year and we are now trying these out. T think if we can 
immage to rear tlu.' jilants so that they bloom in the cold weather when 
conditions are drier there may be some hope of raising a crop of the 
flowers, witli a good pyrethrin content, in tlie tea areas. 

Apart from market possilnlities there is always the use to whicli 
Vyrclhnim can be i>ut on the tea garden as an insecticide so that even if 
only a rioor grade of flower can be raised it still may prove economic as 
an insecticide for con.sumi)tion on the estate. 

Derris clliptica. — This plant is a native of the iNIalaya vStates area and 
does not occur naturally in Assam. There are one or two estates experi- 
menting with growing this plant and we have a few ])lants on the Station. 
Whether tliis is the same variety as is cultivated in Malaya we are not 
(|uite certain. The form here is a vigorous creeper. It was suggested 
by one visitor to tlie Station that the form grown in INfalaya is more 
bushy than our specimens, but from the literature it appears that there 
arc many forms of habit of growth among the strains of this plant in 
commercial cultivation. 

There has lieen .some confusion raised by the ]>resence of a very 
similar ])lant, D. fcnufiiuea, in Assam. This is a rambling climber 
and is more bushy than /). There has been no comparison of 

rotenone content made so far as I know. In addition there arc several 
other local plants which are used as fish poisons which might prove worth 
while for selection for insecticidal properties. 

Details of cultivation, etc., are given in the Malayan A^^ricuUural 
Journal and tliese can be supplied to anyone particularly- interested. 
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The roots can he used fresh, gro\tnd into a pulp and the extract 
sprayed on pests— or dried and stored. The toxic princii>le— rotenone— is 
more stable than pyrethrin and does not need such careful storing to retain 
its potency, though had storing will tend to destroy its toxicity. 'I'lie 
stored roots are also susceptible to beetle-damage and are better ground 
up and stored in tins for inotection from such damage. 

Mr. Burton referring to his experiments on the growing of Denis 
el I i plica said that he had received unsatisfactory reports from the analysts 
in lyondon. 

The Chairman referred to experiments on crojjs which produce certain 
insect and lish poisons. This work was being done in Mysore and rei)orts 
on its ]»rogress had been puldished hy the Imperial Council of Agricultural 
Research. Some of these crops might prove of value in lea. 

He said that Denis and J\yretlinnn were under experiment at 
'I'ocklai. 

The Chairman said that Memorandum No. 6 on Root Diseases of T'ea 
which had just lieeii published was a sufiicient rejdy to two questions 
which had been sul)mitted for information on Root diseases. 

Manufacture.— Can the flaming of fermenting beds be over- 
done, thus adversely efi'ecling the evenness 
and general action oi fermeJitation, or is a daiiv 
flaming of beds considered advisable as 
against, say, flaming l)e<ls once or twice a 
week. 

Mr. Benton. — We do not consider that bacterial control can be over- 
done. W'e have observed however that if a dirty factory is thoroughly 
cleaned and bacterial infection is eliminated, brighter and brisker teas are 
obtained with some loss in the depth of liquor colour. 1 he only thing that 
can be said in favour of bacterial infection is that it may give a dark dirty 
coloured li(iuor, at the exi)ense ot briskness and brightness. 1 he same effect 
could be obtained by adding bicarbonate of soda 1») the roll, and the 
probable result in either case would be a loss of market value. 


I have discussed the case in <iuestion with Mr. Pearson and I consider 
that the trouble is not due to too much flaming, but to a high bacterial 
infection arising as a result of relying too much on the flaming lanq). 
h'laming is only effective on a dry surface comi)aratively free from tea 
residues. If thick deposits are present, the bacteria inside the deposits 
are protected from the heat of the flame by the damp outer layers, and 
flaming , is not effective. 
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T liave noticed an increasing tendency for Managers to concentrate 
on one phase of bacterial control, which is not in itself a complete treat- 
ment. Thus there is a tendency to regard metal leaf trollies, and metal 
faced rc'ller cai)S as surfaces which keep clean automatically, or to regard 
the blowlamp as a universal sterilising agent. This is due to failure to 
a])preciate the enormous rate of reproduction of l)ac(eria. A single 
bacterium of tlie type found in factories can produce 12,000,000 bacteria 
in 12 hours. x^Ietal trollies therefore reipiire frequent washing if they 
are to be kejit free from infection during manufacture. In cleaning 
macliinery at the end of tlie day, water must ])e used to wash away juice 
and leaf residues. Water itself stimulates bacterial activity, and machines 
should therefore ho dried after washing. Flaming is not efYective on a 
wet surface but should be done before starting mnnufacture, when the 
maclunerv is dry, to destroy the bacteria which have developed on the 
damp surfaces overnight. 

Bacterial control thus consists of four steps : — 

(1) Thorough cleaning each iright. 

(2) Drying the machinery and floors after cleaning. 

Flaming the dry machines and floors next morning. 

(.4) Washing trollies (and in some cases, rollers) at hourly 
intervals during manufactures. 

Moors and rollers should not be washed during manufacture unless 
the drainage is such that the washings can be removed from the working 
si)ace ; a clean water sui)ply is also essential. 

Mr. Benton also dealt with the following (juestion : — 

Quality of Rains Teas. — Why Tocklai considers that the 
Quality of Rains 'i'eas can l>e 
ecjui valent to those of vSecond Flush 
when the moisture content of the 
rains leaf is higher. 

We have not stated that the (|uality of Rains teas can be the 
e(|ui valent of vSecund flu.sh ; this (juestion was brought Uj) at the ;^rd Annual 
Conference, and my reply may be found on p. 84, which reads ‘T have 
never stated that second flush teas can be made in the Rains, although 
I think it very i)robable that Rains teas from good gardens a few years 
hence may resemble the second flush teas of to-day except for ti]) and 
])ossibly flavour.” 

If the term “Rains tea” is used to denote teas manufactured during 
tlie rains, then it is obvious that Rains teas alone can be made during the 
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Rains. If one uses the term to denote the soft dull type of tea previously 
asswiatcd with Rains conditions, tlien I hold that this tyi>e of tea need 
not be made at any time of the year; we have shown that brisk, bright 
teas can be made throughout the season, and that didl soft "Rains” teas 
are associated with bacterial infection, high temperatures and bad 11 ring. 
I hold that dullness and softness is not normal at any season and is 
always curable. 

Mr. La^den suggested that Mr. Benton’s note an "M.\tended Kermen- 
tation Test for Bacterial infection in Factories” should be sent out as a 
Circular and the Chairman agreed to do this. 

White ant Exterminator. — Has any brand of white ant exter- 
minator been tried out on the tea 
idant with any success? Such as 
Cowan’s White Ant Fxtenninator. 


Mr. Comrie replied as follows: — 

I take it that this (piestion is with regard to termite mounds being 
built in a tea bush and temling to smother it. 

We tried out one of the ])roi)rietory i)Owders on one or two termite 
mounds in the tea on this vStation. Due now appears to l)e dead, a year 
after treatment. The basis of these proprietory )»reparations is ]>roba 1 >ly 
white arsenic though some appear to contain a certain amoiuit of mercury 
and co])per. 

g'he advice given in Australia for dealing with a termite mound 3 ft. 
in diameter is to bore a hole into the centre and then blow in ith o/. of 
white arsenic. 

The aim in the introduction of arsenic is to cover the fungus gardens 
with a jine dust of the arsenic, this jwisons the food supply and kills off 
many termites, and may even succeed in killing the cjueen if she were to 
receive i)oisoned food. Normally the colony usually dies out in 2 to ^ 
months. In addition to the direct poisoning action, certain fungi in con- 
tact with arsenical .salts produce i)oisonous gases and thus the poison has 
a double mode of action. This gas production is one of the dangers 
involved in the use of arsenical preparations in treating teVmites in houses, 
but mounds in the open could be quite safely treated with hope of success. 

With tea bushes it is often found that the only signs of activity of 
termites are the tunnels of earth on the bushes. To check these is scarcely 
economic and in addition it is doubtful whether the termites can be 
accused of doing serious damage. In the majority of cases they arc clean- 
ing out dead or decaying wood and so saving labour in cleaning up th> 
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))ushcs. I'roiii tlie ai)pearance of branches so cleaned up at Borbhetta, 
tile cleaniii^i out by termites appears to put a surface on tlie wood which 
resists further rots and decay. 

From the cost aspect lu'oiuietory materials are far too expensive. The 
cost of white arsenic is i-z annas per oz. and ith oz. is held to be enough 
for one mound. 'Diis could be bulked with iMeiich chalk to ensure better 
distrilnition in the nest. 'I'he cost of such treatment is thus much less 
than l)y one of the proprietory powders which cost up to Rs. k)/ 8/- per 11). 

When dealing with the usual termite tunnels on tea it is rarely that 
a mound can be found neaiiw and in these cases it is (h)ubtful if it is 
possilile to do any more than rub the tunnels off the bushes. After doing 
this a few times it is found in many ca.ses that the termites give up their 
efforts. 


Termites in Split Bamboos and Structural Wood-work. 

h'here is another form of termite damage that it is worth while mak‘ 
ing reference to just now and that is the one connected with borer droi>- 
piiigs ill withering-lofts. 'I'he first im))ression I gathered was that the fine 
dust which falls uheii the bamboos are struck was the re.sult of the acti- 
vities of small Hostrichid beetles. The.se are on the wing at the present 
moment, but from what I have seen these are more commonly connected 
with fresh bamboos and do iu)t show so much interest in old, weathered 
liamboos. Mr. Henton brought me a collection of droppings and it struck 
me that in shape they very much resembled tho.se one finds in l)ungalows. 
At the same time in renewing wood-work in one of the bungalows it was 
found that these dro[>pings, (which differed in colour, and this varies 
with the wood from which they are formed) were the result of the 
activities of a termite. 

The American workers on termites, cla.ss termites doing this form of 
damage as Dry Wood 'iermites, because they ha\’e no need to have their 
tunnels connected to the soil for their moi.slure suiiply. ,So far as I have 
seen, they are the cause of most of the termite damage to furniture, 
window frames, etc., in A.s.sam, By examining a series of attacked kamis 
(s|)lit bamboos) 1 found that tlie whole colony of dealated males and 
females, workers, soldiers, eggs and young can exist in the one kanii 
and [iroduce a steady rain of drop[)ings which are pushed out of the holes 
in the surface of the wood. At the moment it is not possilile to .say' how 
best one can i)rotcct kamis against attack by these termites because of the 
danger of any treatment used contaminating the tea. One method would 
l)e to treat the bamboos by heating them in Copper vSulphate solution but 
whether this salt is likely to creep into hessian in damp \yeather cannot 
be decided without experiment. The main trouble I should think would 
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be clieinical actiun taking place between the salt and any metal work in 
contact with the treated bamboos. 

If the 1 )aml)oos could i)e soaked in water for a])out six weeks to get 
rid of all soliil)le carbohydrates, and when dried treated with creosote and 
left for long enough to lose any tendency to flavour the teas then I think 
they would remain free of attack for a long time. In experiments carried 
out to test the efllciency of various treatments it was found 
in the United States tliat creosoting was the most successful nielliod of 
treating wood. 

A great deal of the efliciency of a treatment depends on the degree 
of ])enetration of the i)rotecting material into tlie wood. Uood ])enetration 
is ensured by heating tlie wood in the creosote and allowing it to cool 
while submerged in the fluid, the heating drives out the air and the 
creosote is taken into the wood as it cools much more fully than if the 
wood is cold dii)[ted or the creosote is brushed on. 

The use of metal for the frames and woven wire for withering racks 
of course does away with all the problems involved in the use of bamboo 
for lacks. 

Mr. Benton made a suggestion that a light cloth should be stretched 
under bamboo chungs infested by termites, to protect leaf underneath 
from the droj)i)ings. He said that obviously the best solution was replace- 
ment of bamboos by wire; he added that until recently it was thought 
that wire-netting racks for witheiing avoide<l the bacterial infection wdiich 
was likely to occur on hessian chungs, but that the latest work showed 
that wire racks could infect to a serious extent. Unfortunately no satis- 
factory method for removing this infection had yet been produced. 

The Chairman then outlined the Programme of Whnk for 1940. 

Most of the items mentioned in the Programme for 1939 have received 
attention but must be continued in the coming year. 

The experiment dealing with thickness of spread during tea fermen- 
tation was not carried out, time and limitation of slafl imiiosed a limit 
to the w ork that could be done. The experiments often refiuircd a greater 
amount of work than was fore.seen and this necc.ssitated limitation of the 
Programme in some other direction. It is hoped that progress will be 
l)ossible in this coming year with those items that were unfortunately 
not dealt w ith to any extent during the past year. 

Considerable limitation of manufacturing experiments arose by reason 
of the war, for as soon as this began it was no longer possible for the 
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Luiuhni tea tasters tu coiitiiiut* lu gi'e iis their ashistance. It was vivSCless 
tu cany dii with iiiaimfaelunii.u experiiueiits that reiiuired tastens’ rci)orts. 
These liad to he diseoiiliiiued. d'his limitation will a^^aiii arise during 
i<;4') hut we hope that the t'aleutla tasters and other tasters in N(^rth-ltast 
India will eoiiie to oiii assi^lamv ew'eii iinne than they so generously have 
done in tlie past, ha unles> we eaii obtain tasting reports the tnaiiufac- 
tiiring expel inieiits w ill lia\ e to he diseontiiuied. 

It is eoiweiiieiit to di\ide the rrogiainiue tor ig4u into the same two 
main headings as in the pi'iwioiis \ear. 

(1). Factors which Affect the Quality of Tea. 

Medium pruning and quality (d’ tea. In the ig.io Frogianitne atten- 
tion w ;is ( idled to the expel inieiit on the eutting hack ol hushes that tiad 
hceoiiie too high foi plucking. 'These were pruned haek at difTercnt 
le\els and it is ]»roposed to caii\' out manufacturing experinicnts ditring 
lo/pi to ascertain the effe^'t of the imtting hack upon the (piality. The 
aim of this expeiiiiieiit is to ascertain how soon after cutting haek, bushes 
return to their tiornial (pialit\'. It is general planting ex|)cricnce that 
cutting hack lesults in a lo.ss of (pialit>' hut for how long has not been 
ru.H'urately determined. 

Withering. — 'The cariwing out of ex|)etitnents in regard to withering 
jifesetits many difTiculties hut it is hoped to be able to carry out some 
preliniinaiw' work in regard to both the time and the degree of withering. 
A stiid\' of the cheinic.'d reactions that take place during withering is to 
he made; the linal teas will also he tasted. 

polling. — Wdirk dining the past >ear has shown that the system of 
lolling exerts control ui>on the mici o-organit' population present on the 
tea leaf. In some cases the |)opiilati(»n is greatlx' reduced. I'urther wan'k 
in this direction seems to he \er\- desirable and will he associated with 
an inx'estigation into the increase in bacterial numbers during the lerincn- 
tatioii process which commences with the rolling. 'The main reactions 
taking ])lace during lerineulation are now suflicieiitly w'ell understood to 
allow piactical ai)plication to he made and it is hoped to carry out work 
in this direction. 

Fermentation : Humidity. 'The air-conditioned temi»erature con- 

trolled cabinets that were installed last \ear for tea fennentation have 
proved satisfactore in regard to the temperatme control but they have not 
given us all the conditions that we re(|uire in regard to humidity, and we 
have not been able to develop this investigation to the extent it was hoped. 

W’ith the installation of a mist (.handier in the factory we hoiie to be 
able to extend invesligatimis on the etTects of humidity on fermcrtafjoiti 
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I'iavoiir, Aroma. — As iiiijilil wcU he exjiccled little i>roi;ress in the 
practical at)plication of investigations on flavour has been made, hnl it 
has been possible to formulate a hvi>othesis that tits the faets ami is 
su])ported l)y what evidence is availalde. 'I'liis has su.u.Uested ('titieai 
experiments that it is hoped to earrv out durin.e this vt-ar. 

Moulds. — 'bhe in\’esti.”:atiou on moulds is in progress and will be 
continued. 

(2). Investigations for Improvement of the lea lUish, 

Starch. — d'he iuvesti.uations nf starch in the roots of the tea bnshe'. 
is beiii)^ eonlinued. 

Black rot, Thread hlij^ht, Ihc-ld experiments are in proenss Inr llie 
control of Hlac'k rot and 'I'lireatl bli.eht. 

Nursery disease. - W’ork is bein,e ('ontinued ujion the Nuim ia 
disease. 

Branch Canker. --In 1030 an experiment was carried out on cadtinit 
))ack to various heights, b\ishes that had licconie too hi.uh for phickinty 
This is associated with another experiimaU in which is \aried the time 
of the year at which euttinj.; back is done. Some of the bushes have 
developed ‘Branch Canker’ which is common in many <»f the tea districts. 
The cause of this Canker has never been satisfaciorily explained and the 
opportunity is beiiyt^, taken to ex.iinine tlie ('ankers on the expmimeiital 
area here, A field ex))erin'.ent on another series of )dots is beini; laid (Uil 
which it is hoped will .uive us further information about this trouble. 

Vej^etative Pr<)paj>ation.- Pro|>a.eati(>n of selected ,u<>od (pialitv busla-s 
and of ch)nal rootstocks itu'ludin.y such of the lollowin.'t experiments as 
])ro\'e )»ractic'abU‘, 

SeUrtion of Sclf-fertile tea plants; ('lassilicalion of tvpes into 
relatively self-fertile and ivlatively self-infertile groups {exi)miment will 
not be complete tmtil cold weatluT lo-l . 

Selection of rootstock material— 

(^j) Raised from seed from seleded boarers. 

{h) Clonal material. 

Pretreatment of cuttings with a view to inducing a higher percenta.Qe. 
of rootin).^. 

Tests of the manidku'turin.tt characteristics of material selected as 
ekmal rootstocks (owing to the demands of other experiments it may not 
be possible to complete this work in 1940) . 
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Tea seed hearers. — PmiiiiiR nf tea seed bearers : The experiment 
(lesij^ned Iw Dr. Woodford and commenced by the Assistant Botanist in 
i()3S will be continued. The object of this experiment is to give some 
ideas of the idiysiological response of the tree on which recommendations 
for or against iwnning treatment may be based— the treatments are not 
in theinsches to be regarded as ]>ractical methods. The experiment has 
been designed to test statistically the dilTerenccs in the number of flowers 
and fruits set on shoots receiving the different innning methods. 

^riie ex|>eriment has been designed so that it will be ])ossible to 
measure the signiticance of the variance due not only to treatments but 
also to jat and the position and as|)ect of the branches on the tree. 

Records of the number of flowers and fruits set on the shoots u]) to 
the last lateral grown in the previous season will be made from time to 
time. 

Two exi>eriments are in lU'ogress to ascertain the etTect of manures 
upon the seed crop; one in its first year at Borbhetta and the other started 
last year on a garden in Cachar. 

Clonal .seed. — Nurseries raised from .seed from free i»ollinated clones — 
i.r., clones not isolated and presumably pollinated from surrounding tea — 
will be compared with the seed from the usual mixture of seed bearers. 
In this latter case there is the element of variability in both the male and 
female side : in the case of the free iiollinated clone, female variability is 
eliminated. 

Shade.— At Borbhetta a Held experiment is in progress to find out 
what may be the interaction between shade, nitrogenous manuring, and 
the jat of tea. In this case shade is limited to one t>articular tree Alhizzia 

Another experiment has now been started with the object of ascer- 
taining the effect of using different kinds of shade, and seven different 
trees will be used. The effect of potash and phosphatic manures will also 
be .studied in this connection. 

In addition there arc 14 experiments on e.states throughout the tea 
districts dealing with this important investigation. 

Field Experiments. — We have now approximately 50 ex]»eriments 
that are being carried out on e.states. It is ho[)cd that in .spite of the war 
conditions it will be possible to maintain the.se experiments. 

Arrangements have been made for 29 new experiments to be started 
this year, of which the preliminary yields of most were obtained during 
the past year. 



( 105 ) 


All the experimetils which arc in proj^rcss both at Tocklai and Tulsi- 
]>ara arc bcin^^ continued. 

General. 

Mr. Cooper. i\[r. Cooper will be retiring in April of this year. I can 
only say how nnich 1 rejiret lliat lie feels it his duty to do so. 

Home=leave. — No olTiccr will be on home leave* this year. 

Lecture Courses. — It was llmuKdU inadvisable to liold Lecture Courses 
whilst national afl’airs were in such an unsettled condition with the recent 
outbreak of war but with the increasing' organisation for national services 
iind the clariiication of the position re.Qardin^^ liability to service I think 
it shouhl be ]>ossible to hold the Lecture Courses a^^ain at the end of 1940. 

Annual Conference. — 'I'he h'ifth Annual ConL'reiu'e will be held in 
I'ebruary, 1941. 


Touring. — 'Phe Tourinj;' Pro^rauune for this year is a comprehensive 
one and I hoi)e it will be i>ossible to carry it out completc'lv. 'Pile names 
of the districts to be \'isited are ^iven below : — • 


Assam 

Surma Valley 

Dooars 

Darj'.elino Ti'rai 

Dihnnrarli 

Luslo'fpore 

Oo(llal)ari 


Panitola 

l)alis(‘ra 

Ikim Dim 


Nai.irkutiya 

Nortli Sylhi't 

t 'lialsa 

vSiilnlisIriets All 

Moran 

( !liargola-Lon^ai 

Na^^rakata 

hv 

N. Lakliimpur 

llailakandi 1 

Binna^uri 


i 



gardens. 

Nazira 

Cliutla Blioel 1 

1 

Dalgaon 

arrangement i 

Jorhat 

North Cuehar 

Toorsa-Jainti 

i 
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Advisory Branch. — Tin- Advisory Branch has now ])ecoine an 
established section of tlic h‘xj)criincntal Station and it is hoped will attain 
normal working order durin.ir this year, jdthou.uh I would a,i>:ain call your 
attention to il l)ein.Li' on a restricted basis. This has been reco^^nised by 
the Indian 'l\a Association in that they considered the appointment of 
another ( IfTicer wlio would be allocated to the North Bank of Assam. 
I 'iifortuiiatel\' w itli the outbreak of war, considerations for the .t])i)oint- 
meiit of this olheer had to l)e jxastponed until a more suitable time. 

Mr. Mac^rre.^or who joined the Department in September, 1039, 
Senior Adxisory ( )fricer, will be resident at Tocklai. The other three 
Adx’isory ( illicers will, it is hoped, shortly be takint’ u]) their residence in 
tlieir iespeeli\e districts, 'I'lie lirst duties of these ( Ifhcers will be to 
m.du* tlieiiiselves actiuainted with their districts and it is hoped that the 
various managers will ^ive them every help. Whilst it is realised that 
tliese ( tlTicers with tlieir scanty exi)erience in tea will not l)e in a posi- 
tion to n'iw' very much first-hand advice, this should not deter planters 
1 1 om Cfiusullint^ tluaii, lor it must be remembered that these officers are 
ill close and constant touch with Tocklai and it is through these Officers 
that tile normal bason between the planters and Tocklai will be main- 
tained. 'I'liese Officers will assist individual managers with the various 
ti(dd exi»eri;nenls that are being carried out in the districts. 

Mr. Pearson suggested that if possilde the Conference might be held 
later in I'ebruary as the present dates clashed with A. h'. Camps. 

I he Chairman said that this matter would be borne in mind when 
arranging the dates of next year’s Conference. 

I he Chairman asked Dr. Wight to address the meeting on the matter 
(d j»ublishing cm iMicyO^^ of Tea . He mentioned that the delegates 

had had the oj iportunit\' during the Conference of seeing typed S|)ecimeii 
CO] ties ol some of the siilijccts which it was j»roposed t<^ deal with in the 
I{nc>'cloj)aedia. 

Dr. WijJht outlined the reasons for publishing such information as 
we had collected on various subjects connected with the scientific and 
j)ractical as))ects of tea growing. He explained that the subject matter had 
been extracted from various Menioranda and more detailed publications, 
and said that he thought that an encyclopaedia produced on these lines 
should be of great value not only to the Department b\it also to those con- 
I'erned with tlie practical side of tea planting. He suggested that there 
were three |)oints to be decided by the Conference, namely : — 

[i] Whether to ]>ublish the b'ncyclopaedia or not. 

(ii) Whether or not it should be published in loose-leaf form. 
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(Hi) What means shuiiUl Ik* adoijted by the Departniciit ^to main* 
tain eiuitinnily in xicw ot the fact tliat sncli n ])ublicati()n 
cuiild never be considered as complete and wonld constantly 
iXMtnire addition and ^.anendations. 


Mr. Maclennan ])ropostd that the l{ncyclo|)aedia should ceitaiidy be 
published in its i)resent form as seen by the ilelemdcs. 

Mr. Riirtou sn|)j>orted the propo.sal. 

It was further agreed that the publicati(»n should be issue<l in loose 
leaf hirin so that it co\dd Ik- added to at \arioiis times. 

Mr. Maej^re^or simj.;estcd that it was <|uile unsuitable foi publication 
in its present form. He lhou.yht that an attempt had been made to make 
it too coniprchensix e, at the cost of plainlv worded infoi nialioii of the- (\'i>c‘ 
likely to be sought. 'I'he .s^^eneral opinion of the meeting that it woidd 
prove \'cry popular, and Mr. Ibirton sim.u'csted that Mr. Mai'.ei cyoi' iniKht be 
rather underestimatin,i» the intellit^ence of the nianaj^ers in simytestime’' 
that this publication inij^ht prove fri.ehteniim to them. 

ReRardiiiK the means to be ado|)ted by the Department for ensnriin7 
continuity, the Chairnian said that this must be left to him, 

Mr. La^den thou^^ht that it shoidd be issued complete with bindei 
and indexed in a simple manner. 

Mr. La>^dcii sii.u>;ested tliat ;i piecis of the .Vniiual kei)ort ioi loa.) 
hould be issued as soon as possible. 

He |)ointed out that as far as the Decture Courses for uMo were Cf)n- 
cerned, much depended on the war conditions. It mi.i;hl prove possible 
to hold only one or two weeks Conrses instead of the usual three weeks. 

He asked whether in le^ard to new planting at Hoibhetta, the 
Department had already planned experiments to be conducted on the 
new' areas. 

Mr. Cooper .said that about ii acres would Ik- planted this cold 
weather. 6 acres was already designed for experiments on shade trees: 
the- remainder wonld be ready for that experiment thoimht most ttseful 
at the time. 

Mr. Lagden asked the dele^.’ates to remember that it was i)art of their 
duty to think ot concrete suggestions in order to increase fhe success of 
future Conference. He considered that in the case of districts sending 
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2 or more delegates to the Conference, one of them should rIvc way to a 
new man every two years or so. 

He appreciated the fact that scientists generally had a dis- 
like of committing themselves on pai>vr hut suggested that the Depart- 
ment had a great deal of valuable information which ought to be made 
available to the jdanters: for e\^am])le a useful ])ublication 
would be a simple schedule of the “do”s and “don’f’s of tea. This 
would be i)articularly useful, he thought, for factory men and young 
planters. 

In the course of a few remarks on the (luestion of national service he 
pointed out that scientific olhcers would in general be of greater use in 
technical spheres than serving in regiments. 

He assured the Advisory Olhcers that when they went to their respec- 
ti\e districts they would find that the tea industry w'ould give them every 
help i)ossible to carrying out their w'ork. 

In refeiring to l\lr. Cooper’s impending retirement Mr. Ivagden pro- 
posed that this delegation record their very high appreciation of all the 
work that Mr. Cooper had done for the tea industry. He moved the reso- 
lution “We ha ,e all ajipreciated his great helj), we have all recognised 
his great knowledge, and we all sincerely wish him the best of health and 
happiness at Home.” 

Mr. McLennan said “Mr. Lagden’s resolution retjuires no seconder, 
but on behalf of the Assam Branch, and I am sure 1 speak on behalf of all 
planters, when 1 say that we should like to associate ourselves with what 
Mr. Lagden has said. Mr. Cooper’s retirement will be a very great loss 
not only to the 'fea Industry but also to his many friends.” 








